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Preface

I-1 Introduction

This compendium is an annual summary of the data contained
in the HIV sequence database. We try to present a judicious
selection of the data in such a way that it is of maximum utility
to HIV researchers. Each of the alignments attempts to display
the genetic variability within the different species, groups and
subtypes of the virus.

This compendium contains sequences published before Janu-
ary 1, 2018. Hence, though it is published in 2018 and called the
2018 Compendium, its contents correspond to the 2017 curated
alignments on our website.

The number of sequences in the HIV database is still increas-
ing. In total, at the end of 2017, there were 812,586 sequences
in the HIV Sequence Database, an increase of 8.5% since the
previous year.

The number of near complete genomes (>7000 nucleotides)
increased to 8531 by end of 2017. However, as in previous
years, the compendium alignments contain only a fraction of
these. A more complete version of all alignments is available on
our website, https://www.hiv.lanl.gov/content/
sequence/NEWALIGN/align.html

As always, we are open to complaints and suggestions for im-
provement. Inquiries and comments regarding the compendium
should be addressed to seq-info @lanl.gov.

I-2 Acknowledgements

The HIV Sequence Database and Analysis Project is funded
by the Vaccine and Prevention Research Program of the
AIDS Division of the National Institute of Allergy and Infec-
tious Diseases (Anjali Singh, Contracting Officer’s Represen-
tative) through interagency agreement AAI 12007-0000-01000
“HIV/SIV Database and Analysis Unit” with the U.S. Depart-
ment of Energy.

I-3 Citing the compendium or database

The LANL HIV Sequence Database may be cited in the same

manner as this compendium:
HIV Sequence Compendium 2018. Brian Foley, Thomas
Leitner, Cristian Apetrei, Beatrice Hahn, Ilene Mizrachi,
James Mullins, Andrew Rambaut, Steven Wolinsky, and
Bette Korber editors. 2018. Publisher: Los Alamos Na-
tional Laboratory, Theoretical Biology and Biophysics,
Los Alamos, New Mexico. LA-UR-18-xxxxx.

I-4 About the PDF

The complete HIV Sequence Compendium 2018 is available
in Adobe Portable Document Format (PDF) from our website,
https://www.hiv.lanl.gov/. The PDF version is hy-
pertext enabled and features ‘clickable’ table-of-contents, in-
dexes, references and links to external web sites. This volume
is typeset using IATEX.

Draft of 25 June 2018, not for public release

HIV Sequence Compendium 2018

preface.tex r10514-12210 1



https://www.hiv.lanl.gov/content/sequence/NEWALIGN/align.html
https://www.hiv.lanl.gov/content/sequence/NEWALIGN/align.html
mailto:seq-info@lanl.gov
https://www.hiv.lanl.gov/

(8]

012CI—F15011 xo1-a0ej01d
ASeI[AI ot[qnd I0Jjou ‘SIOZ aunf ¢z Jo yeiq

8107 wnipuddwo)) duanbag ATH

I-5 Genome maps

1 790

1186

92

1 086
1879

134

18424

5041

19168

eI

10359

8379 8797
5'LTR | | pt7 . p24  p7p vif = i
634 ‘ p2 p1 2% 5619 8469 9417
gag 5831 |16062 8379 9086
e [l [ ]
6045 6310 rev 8653 9719
2085 2253 2550 3870 4230 5659|5970 [ 6225 7758
iproti p51 RT p15 p31 int H gp120 ‘ gp41
HIV-1 HXB2 ‘ ‘ pol ‘ ‘ 5096 5850 6045 env 8795
6 10b0 20b0 30b0 40b0 50b0 GObO 70b0 80b0 90b0 é719
1 2395 2638 2935 4252 4612 6628 8861 9505
iprot p51 RT p15 p31 int ‘ rev D
855 2049 2355 : : pol : : 5754 6697 9102
1103 1508 2198 438 5423 6239 6704 8228
pi7.  p24  p7 p6 gp120 ‘ gp41
‘ p2 p't 2668 6070 6502 env 9286
gag 5898 6402 8861 9120
VpX . tat nef
HIV_2 BEN 6239 6697 8957 9893
6 1060 20b0 SObO 40b0 5060 SObO 70b0 80b0 90b0 10600 {0359
1 5701 6154 8352 8557
o] =]
602 pol 6042 6214 rev 8457 9279
2183 2429 2747 4070 4430 po 8918
prot p51RT | p15  p3tint 3'LTR
1998 2184 ‘ ‘ ‘ ‘ 5293 ‘ tat 8719 9597
795 1266 1959 2232 5238 5988 6225 7719
P17 p24 p7 p6 i | gp120 gp41
SIv Sykes gag p2 p1 29 5903 6214 env 8723
6 1060 20b0 30b0 40b0 5060 GObO 70b0 SObO 90b0 9597
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AIDS, 1998, p. 102. Available from https://www.hiv.lanl.gov/content/sequence/HIV/REVIEWS/HXB2.html

sdew dwoudn)


https://www.hiv.lanl.gov/content/sequence/HIV/REVIEWS/HXB2.html

HIV/SIV proteins

I-6 HIV/SIV proteins
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Name Size Function Localization
Gag
MA pl7 membrane anchoring; env interaction; nuclear virion
transport of viral core (myristylated protein)
CA p24 core capsid virion
NC p7 nucleocapsid, binds RNA virion
po binds Vpr virion
Pol
Protease (PR)  pl5 Gag/Pol cleavage and maturation virion
Reverse p66, p51 reverse transcription, RNAse H activity virion
Transcriptase
(RT)
RNase H pl5 virion
Integrase (IN)  p31 DNA provirus integration virion
Env gpl120/gp41  external viral glycoproteins bind to CD4 and plasma membrane, virion envelope
secondary receptors
Tat plé/pl4 viral transcriptional transactivator primarily in nucleolus/nucleus
Rev pl9 RNA transport, stability and utilization factor primarily in nuleolus/nucleus
(phosphoprotein) shuttling between nucleolus and
cytoplasm
Vif p23 promotes virion maturation and infectivity cytoplasm (cytosol, membranes),
virion
Vpr pl0-15 promotes nuclear localization of preintegration virion nucleus (nuclear membrane?)
complex, inhibits cell division, arrests infected cells at
G2/M
Vpu plé promotes extracellular release of viral particles; integral membrane protein
degrades CD4 in the ER; (phosphoprotein only in
HIV-1 and SIVcpz)
Nef p27-p25 CD4 and class I downregulation (myristylated protein)  plasma membrane, cytoplasm,
(virion?)
Vpx pl2-16 Vpr homolog present in HIV-2 and some SIVs, absent  virion (nucleus?)
in HIV-1
Tev p28 tripartite tat-env-rev protein (also named Tnv) primarily in nucleolus/nucleus
Asp 190 aa antisense protein
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I-7 Landmarks of the genome

HIV genomic structural elements

LTR Long terminal repeat, the DNA sequence flanking the
genome of integrated proviruses. It contains important reg-
ulatory regions, especially those for transcription initiation
and polyadenylation.

TAR Target sequence for viral transactivation, the binding site
for Tat protein and for cellular proteins; consists of approxi-
mately the first 45 nucleotides of the viral mRNAs in HIV-1
(or the first 100 nucleotides in HIV-2 and SIV.) TAR RNA
forms a hairpin stem-loop structure with a side bulge; the
bulge is necessary for Tat binding and function.

RRE Rev responsive element, an RNA element encoded within
the env region of HIV-1. It consists of approximately 200
nucleotides (positions 7327 to 7530 from the start of tran-
scription in HIV-1, spanning the border of gp120 and gp41).
The RRE is necessary for Rev function; it contains a high
affinity site for Rev; in all, approximately seven binding sites
for Rev exist within the RRE RNA. Other lentiviruses (HI'V-
2, SIV, visna, CAEV) have similar RRE elements in similar
locations within env, while HTLVs have an analogous RNA
element (RXRE) serving the same purpose within their LTR;
RRE is the binding site for Rev protein, while RXRE is the
binding site for Rex protein. RRE (and RXRE) form complex
secondary structures, necessary for specific protein binding.

PE Psi elements, a set of 4 stem-loop structures preceding and
overlapping the Gag start codon which are the sites recog-
nized by the cysteine histidine box, a conserved motif with
the canonical sequence CysX2CysX4HisX4Cys, present in
the Gag p7 NC protein. The Psi Elements are present in
unspliced genomic transcripts but absent from spliced viral
mRNAs.

SLIP ATTTTTT slippery site, followed by a stem-loop struc-
ture, is responsible for regulating the -1 ribosomal frameshift
out of the Gag reading frame into the Pol reading frame.

CRS Cis-acting repressive sequences postulated to inhibit
structural protein expression in the absence of Rev. One such
site was mapped within the pol region of HIV-1. The exact
function has not been defined; splice sites have been postu-
lated to act as CRS sequences.

INS Inhibitory/Instability RNA sequences found within the
structural genes of HIV-1 and of other complex retroviruses.
Multiple INS elements exist within the genome and can act
independently; one of the best characterized elements spans
nucleotides 414 to 631 in the gag region of HIV-1. The INS
elements have been defined by functional assays as elements
that inhibit expression posttranscriptionally. Mutation of the
RNA elements was shown to lead to INS inactivation and up
regulation of gene expression.

Genes and gene products

GAG The genomic region encoding the capsid proteins (group
specific antigens). The precursor is the pS5 myristylated pro-

Landmarks of the genome

tein, which is processed to p17 (MAtrix), p24 (CApsid), p7
(NucleoCapsid), and p6 proteins, by the viral protease. Gag
associates with the plasma membrane where the virus assem-
bly takes place. The 55 kDa Gag precursor is called assem-

blin to indicate its role in viral assembly.
POL The genomic region encoding the viral enzymes protease,

reverse transcriptase, RNAse, and integrase. These enzymes
are produced as a Gag-Pol precursor polyprotein, which is
processed by the viral protease; the Gag-Pol precursor is pro-

duced by ribosome frameshifting near the 3’end of gag.
ENV Viral glycoproteins produced as a precursor (gpl60)

which is processed to give a noncovalent complex of the ex-
ternal glycoprotein gp120 and the transmembrane glycopro-
tein gp41. The mature gp120-gp41 proteins are bound by
non-covalent interactions and are associated as a trimer on
the cell surface. A substantial amount of gp120 can be found
released in the medium. gpl120 contains the binding site
for the CD4 receptor, and the seven transmembrane domain

chemokine receptors that serve as co-receptors for HIV-1.
TAT Transactivator of HIV gene expression. One of two es-

sential viral regulatory factors (Tat and Rev) for HIV gene
expression. Two forms are known, Tat-1 exon (minor form)
of 72 amino acids and Tat-2 exon (major form) of 86 amino
acids. Low levels of both proteins are found in persistently
infected cells. Tat has been localized primarily in the nucle-
olus/nucleus by immunofluorescence. It acts by binding to
the TAR RNA element and activating transcription initiation
and elongation from the LTR promoter, preventing the 5’'LTR
AATAAA polyadenylation signal from causing premature ter-
mination of transcription and polyadenylation. It is the first
eukaryotic transcription factor known to interact with RNA
rather than DNA and may have similarities with prokaryotic
anti-termination factors. Extracellular Tat can be found and

can be taken up by cells in culture.
REV The second necessary regulatory factor for HIV expres-

sion. A 19 kDa phosphoprotein, localized primarily in the
nucleolus/nucleus, Rev acts by binding to RRE and promot-
ing the nuclear export, stabilization and utilization of the un-
spliced viral mRNAs containing RRE. Rev is considered
the most functionally conserved regulatory protein of lenti-
viruses. Rev cycles rapidly between the nucleus and the cy-

toplasm.
VIF Viral infectivity factor, a basic protein of typically 23 kDa.

Promotes the infectivity but not the production of viral par-
ticles. In the absence of Vif the produced viral particles are
defective, while the cell-to-cell transmission of virus is not
affected significantly. Found in almost all lentiviruses, Vif
is a cytoplasmic protein, existing in both a soluble cytoso-
lic form and a membrane-associated form. The latter form
of Vif is a peripheral membrane protein that is tightly asso-
ciated with the cytoplasmic side of cellular membranes. In
2003, it was discovered that Vif prevents the action of the
cellular APOBEC-3G protein which deaminates DNA:RNA

heteroduplexes in the cytoplasm.
VPR Vpr (viral protein R) is a 96-amino acid (14 kDa) protein,

which is incorporated into the virion. It interacts with the p6

Draft of 25 June 2018, not for public release

4 preface.tex r10514-12210

HIV Sequence Compendium 2018



HIV Sequence Compendium 2018

Landmarks of the genome

Gag part of the Pr55 Gag precursor. Vpr detected in the cell is
localized to the nucleus. Proposed functions for Vpr include
the targeting the nuclear import of preintegration complexes,
cell growth arrest, transactivation of cellular genes, and in-
duction of cellular differentiation. In HIV-2, SIV-SMM, SIV-
RCM, SIV-MND-2 and SIV-DRL the Vpx gene is apparently
the result of a Vpr gene duplication event, possibly by recom-
bination.

VPU Vpu (viral protein U) is unique to HIV-1, SIVcpz (the

closest SIV relative of HIV-1), SIV-GSN, SIV-MUS, SIV-
MON and SIV-DEN. There is no similar gene in HIV-2,
SIV-SMM or other SIVs. Vpu is a 16 kDa (81-amino acid)
type I integral membrane protein with at least two different
biological functions: (a) degradation of CD4 in the endoplas-
mic reticulum, and (b) enhancement of virion release from
the plasma membrane of HIV-1-infected cells. Env and Vpu
are expressed from a bicistronic mRNA. Vpu probably pos-
sesses an N-terminal hydrophobic membrane anchor and a
hydrophilic moiety. It is phosphorylated by casein kinase II
at positions Ser52 and Ser56. Vpu is involved in Env matu-
ration and is not found in the virion. Vpu has been found to
increase susceptibility of HIV-1 infected cells to Fas killing.

NEF A multifunctional 27-kDa myristylated protein produced

by an OREF located at the 3’end of the primate lentiviruses.
Other forms of Nef are known, including nonmyristylated
variants. Nef is predominantly cytoplasmic and associated
with the plasma membrane via the myristyl residue linked to
the conserved second amino acid (Gly). Nef has also been
identified in the nucleus and found associated with the cy-
toskeleton in some experiments. One of the first HIV pro-
teins to be produced in infected cells, it is the most immuno-
genic of the accessory proteins. The nef genes of HIV and
SIV are dispensable in vitro, but are essential for efficient vi-
ral spread and disease progression in vivo. Nef is necessary
for the maintenance of high virus loads and for the develop-
ment of AIDS in macaques, and viruses with defective Nef
have been detected in some HIV-1 infected long term sur-
vivors. Nef downregulates CD4, the primary viral receptor,
and MHC class I molecules, and these functions map to dif-
ferent parts of the protein. Nef interacts with components of
host cell signal transduction and clathrin-dependent protein
sorting pathways. It increases viral infectivity. Nef contains
PxxP motifs that bind to SH3 domains of a subset of Src ki-
nases and are required for the enhanced growth of HIV but
not for the downregulation of CD4.

VPX A virion protein of 12 kDa found in HIV-2, SIV-SMM,

SIV-RCM, SIV-MND-2 and SIV-DRL and not in HIV-1 or
other SIVs. This accessory gene is a homolog of HIV-1 vpr,
and viruses with Vpx carry both vpr and vpx. Vpx function in
relation to Vpr is not fully elucidated; both are incorporated
into virions at levels comparable to Gag proteins through in-
teractions with Gag p6. Vpx is necessary for efficient replica-
tion of SIV-SMM in PBMCs. Progression to AIDS and death
in SIV-infected animals can occur in the absence of Vpr or
Vpx. Double mutant virus lacking both vpr and vpx was at-

Preface

tenuated, whereas the single mutants were not, suggesting a
redundancy in the function of Vpr and Vpx related to virus
pathogenicity.

ASP 1In 1988, a study by Roger Miller noted the existence of an
antisense open reading frame in HIV-1 that encodes an An-
tisense Protein (ASP) of 190 amino acids. The open reading
frame occurs in the env region of the genome, which under-
goes strong selection for divergence. Since many mutations
that might occur in Env introduce stop codons in alternate
reading frames, the high retention of the ASP open reading
frame suggests a role for the product. The open reading frame
is absent in most SIVcpz and O group sequences, but it is
present in the majority of HIV-1 M group sequences.

Structural proteins/viral enzymes The products of gag, pol,
and env genes, which are essential components of the retro-
viral particle.

Regulatory proteins Tat and Rev proteins of HIV/SIV and Tax
and Rex proteins of HTLVs. They modulate transcriptional
and posttranscriptional steps of virus gene expression and are
essential for virus propagation.

Accessory or auxiliary proteins Additional virion and non-
virion-associated proteins produced by HIV/SIV retro-
viruses: Vif, Vpr, Vpu, Vpx, Nef. Although the accessory
proteins are in general not necessary for viral propagation in
tissue culture, they have been conserved in the different iso-
lates; this conservation and experimental observations sug-
gest that their role in vivo is very important. Their functional
importance continues to be elucidated.

Complex retroviruses Retroviruses regulating their expres-
sion via viral factors and expressing additional proteins (reg-
ulatory and accessory) essential for their life cycle.

Draft of 25 June 2018, not for public release
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I-8 Amino acid codes

N<X=E=<d0LDXO U=Z2=Er"HIOTMMOOm>

*

Alanine
Aspartic Acid or Asparagine
Cysteine
Aspartic Acid
Glutamic Acid
Phenylalanine
Glycine
Histidine
Isoleucine
Lysine
Leucine
Methionine
Asparagine
Proline
Glutamine
Arginine
Serine
Threonine
Valine
Tryptophan

unknown or “other”” amino acid

Tyrosine

Glutamic Acid or Glutamine
gap

identity

stop codon

incomplete codon

I-9  Nucleic acid codes

ZWooOI<X<unNEZrxxm=EcCcHoonor

Adenine
Cytosine
Guanine
Thymine
Uracil
AorC
AorG
AorT
CorG
CorT
GorT
AorCorG
AorCorT
AorGorT
CorGorT
unknown
gap
identity
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[I-1 Introduction

While the “web alignment” this year has grown to 3674 full-
length genomes, the compendium alignment herein has strict
page limitations. Sequences for each subtype were selected to
maximize geographic and phylogenetic diversity, with up to 10
sequences chosen for each pure subtype, CRFO1, and CRF02.
When possible, recent sequences were prioritized over older se-
quences. For all other CRFs, only the reference sequence was
included. Representatives were included from groups N, O, and
P, and also from the HIV-1-related primate lentiviruses CPZ and
GOR. No unique recombinants were included.

The HXB2 sequence (accession K03455) is the master se-
quence in this alignment. This is also the genome coordinate
standard used throughout the HIV Database. The alignment was
generated by MAFFT v7.397 (E-INS-i with gap open penalty
2.0) accessed at http://mafft.cbrc.jp/alignment/
server/. The alignment was subsequently codon-aligned us-
ing GeneCutter, followed by a few manual edits to fix obvious
misalignments. The alignment presented cannot be considered
an “optimal alignment” to any single criterion; it is a compro-
mise between optimal alignment, readability, and codon align-
ment. In the downloadable version of this alignment, gaps have
been introduced in multiples of 3 bases to maintain open read-
ing frames when the alignment is translated.

Also part of this nucleotide alignment is a translation to pro-
tein sequence based on the HXB2 sequence; the HIV genome
has many overlapping coding regions, and all are shown. For
more complete annotation of functional domains, see the pro-
tein sequence alignments in Chapter V.

Draft of 25 June 2018, not for public release
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1I-2 Annotated features

Features of HIV-1 annotated in the alignment that follows.

- Feature Location Page
< 5" LTR U3 start 1
- TCF-1 alpha 315-329
5 NF-k-B-II 350-359
3 NF-x-B-I 364-373
2 Sp1-III 375-386
” Spl-II 388-397
Spl-I 398-408
TATA Box 427-431
TAR element start 453
5’ LTR U3 end 455
+1 mRNA start site 456
5’ LTR R repeat begin 456
TAR element end 513
Poly-A signal 527-532
5’ LTR R repeat end 551
5" LTR US start 552
Extensive secondary structure 568-605
5" LTR U5 end 633
Lys tRNA primer binding site 634-653
Packaging loops begin 681
Packaging loops end 789
Gag and Gag-Pol start 790
Gag p17 Matrix end 1185
Gag p24 Capsid start 1186
Gag p24 Capsid end 1881
Gag p2 start 1882
Gag p2 end 1920
Gag-Pol fusion TF protein start 1921
Gag p7 nucleocapsid start 1921
Gag p7 nucleocapsid end 2085
Gag-Pol -1 ribosomal slip site 2085
Pol start 2085
Gag pl start 2086
Gag pl end 2133
Gag p6 start 2134
Gag-Pol TF end 2252
Pol protease start 2253
Gag p6 end 2292
Gag end 2292
Pol Protease end 2549
Pol p66 and p51 RT start 2550
p51 end and p66 RT continue 3869 68}
Pol p15 RNAse H start 3870 68|
Pol p66 RT, Pol p15 Rnase H end 4229
Pol p31 Integrase start 4230
Vif start 5041
Pol, Gag-Pol, and p31 integrase end 5096
Vpr start 5559

Draft of 25 June 2018, not for public release
8 hivldna_main.tex r10514-12210 HIV Sequence Compendium 2018



Annotated features

HIV Sequence Compendium 2018

HIV-1/SIVcpz Complete Genomes

Feature Location Page
Vif end 5619 90)
frameshift insert in HXB2 5772
Vpr premature end (HXB2 only) 5795
Tat exon 1 start 5831
Vpr end 5850
Rev exon 1 start 5970
Tat Rev exon 1 end 6045 96|
intron start 6046 96
Vpu start (ACG in HXB?2) 6062 96
Vpu transmembrane domain start 6062 96|
Vpu transmembrane domain end 6143 96|
Env start 6225 98|
Vpu end 6310

Env signal peptide end 6314

Env gp120 start 6315

V1 loop start 6615

V1 loop end 6692

V2 loop start 6696

V2 loop end 6812

V3 loop start 7110

V3 loop end 7217

Antisense Protein end 7373

V4 loop start 7377

V4 loop end 7478

V5 start 7602

V5 end 7634

Rev Responsive Element (RRE) region 7710

Env gp120 end 7757

Env gp41 start 7758

Antisense Protein start 7942

RRE end 8061

Env gp41 transmembrane domain 8277-8336

Tat Rev intron end 8378

Tat Rev exon 2 start 8379

Tat premature stop in HXB2 8424

Tat end 8469

Rev end (TAA) in some lineages 8605

Rev end 8653

Env gp41, gp160 end 8795

Nef start 8797

3’ LTR U3 start 9086

Nef premature end in HXB2 9168

TCEF-1 alpha binding 9400-9414

Nef end 9417
NF-«-B-II 9435-9444
NF-x-B-1 9449-9458

Spl-1II 9462-9471

Spl-1II 9473-9482

Spl-1 9483-9493

TATA box 9512-9516

TAR element start 9538

3’ LTR U3 end 9540

3’ LTR repeat start 9541
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Feature Location Page
TAR element end 9599

Poly-A signal 9612-9617

3’ LTR R repeat end 9636

3’ LTR US start 9637

3’ LTR U5 end 9719
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Sequences

II-3 Sequences

Sequences included in the HIV-1/SIVcpz complete genome alignment.

HIV-1/SIVcpz Complete Genomes

Name Accession  Country Author Reference

B.FR.83.HXB2 K03455 France Wong-Staal, F. Nature 313(6000):277-284 (1985)

A1.CD.02.LAO1AIPr KU168256/ D.R.C. Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)

A1.CM.08.886_24 KP718928  Cameroon Luk, K.-C. PLoS One 10(11); 0141723
(2015)

A1.ES.15.100_117 KY496622| Spain Cuevas, M.T. Unpublished

A1.KE.11.DEMA111KE002 KF716474/ Kenya Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19

A1.PK.15.PK034 KX232624  Pakistan Chen, Y. PLoS ONE 11(12):E0167839
(2016)

A1.RW.11.DEMA111RW002 KF716472 Rwanda Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19

A1.SE.13.078SE MF373181 Sweden Neogi, U. Sci Rep 7(1):6371 (2017)

A1.UG.11.DEMA110UG009 KF716486/| Uganda Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19

A2.CM.01.01CM_1445MV GU2015161 Cameroon Carr, J.K. Retrovirology 2010 Apr 28;7:39
doi: 101186/1742-4690-7-39

A3.SN.01.DDI579 AY521629| Senegal Meloni, S.T. J Virol 78(22):12438-12445 (2004)

A4.CD.97.97CD_KCC2 AMO000053 D.R.C. Vidal, N. ARHR 22(2):182-187 (2006)

A6.BY.13.PV85 KT983615  Belarus Sasinovich, S. Unpublished

A6.IT.02.60000 EU861977  Italy Riva, C. ARHR 24(10); 1319-25 (2008)

A6.RU.11.11RU6950 JX500694  Russia Baryshev, P.B. ARHR 30(6); 592-7 (2014)

A6.UA.12.DEMA112UA024 KU749403| Ukraine Hora, B. Unpublished

B.AR.14.DEMB14AR003 KY658685  Argentina Hora, B. Unpublished

B.BR.10.10BR_MGO035 KJ849804  Brazil Pessoa, R. Transfusion 55(5); 980-90 (2015)

B.CU.14.14CU005 KR914676  Cuba Blanco, M. Unpublished

B.DE.13.366396 KT124767  Germany Tully, D.C. PLoS Pathog 12(5); e1005619
(2016)

B.DE.13.947915 KT124808  Germany Tully, D.C. PLoS Pathog 12(5); €1005619
(2016)

B.DO.11.DEMB11DR001 KY658702 Dominican Hora, B. Unpublished

Republic

B.ES.15.100600 KY989956/ Spain Cuevas, M.T. Unpublished

B.FR.11.DEMB11FR001 KF716496  France Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19

B.JP.12.DEMB12JP001 KF716498|  Japan Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19

B.PH.15.DEMB15PH003 KY658690/ Philippines Hora, B. Unpublished
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https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=K03455
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU168256
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KP718928
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY496622
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF716474
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KX232624
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF716472
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF373181
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF716486
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=GU201516
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY521629
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AM000053
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KT983615
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EU861977
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX500694
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU749403
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY658685
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KJ849804
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KR914676
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KT124767
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KT124808
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY658702
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY989956
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF716496
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF716498
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY658690

sawiouan) [-AlH

HIV-1/SIVcpz Complete Genomes

Sequences

Name Accession  Country Author Reference

B.RU.11.11RU21n JX500708  Russia Baryshev, P.B. Unpublished

B.SE.15.102SE MF373204  Sweden Neogi, U. Sci Rep 7(1):6371 (2017)

B.TH.10.DEMB10TH002 KP109514|  Thailand Hora, B. Unpublished

B.US.16.2609 KX505536/ United States  Bruner, K.M. Nat Med 22(9); 1043-9 (2016)

C.BR.11.DEMCI11BR035 KU749393  Brazil Hora, B. Unpublished

C.CN.10.YNFL19 KC870038  China Wei, H. Unpublished

C.DE.10.622166 KT124786  Germany Tully, D.C. PLoS Pathog 12(5); €1005619
(2016)

C.ES.15.100_118 KY496624| Spain Cuevas, M.T. Unpublished

C.ET.08.ET104 KU319528| Ethiopia Amogne, W. ARHR 32(5); 471-4 (2016)

C.IN.15.NIRT008 KX069226| India Aralaguppe, S.G. J Virol Methods 2016
Oct;236:98-104 doi:
101016/jjviromet201607010 Epub
2016 Jul 19

C.MW.O9.703010256_CH256.W96I KC156214  Malawi Parrish, N.F. PNAS USA 110(17); 6626-33
(2013)

C.NG.10.10NG020523 KX389612| Nigeria Heipertz, R.A. Jr. Medicine(Baltimore) 95
(32):E4346 (2016)

C.NP.11.11NPO16 KU341724| Nepal Bhusal, N. Curr HIV Res 14(6):517-524
(2016)

C.PK.14. DEMC14PK009 KU749412  Pakistan Hora, B. Unpublished

C.SE.15.100ET MF373202  Sweden Neogi, U. Sci Rep 7(1):6371 (2017)

C.TZ.08.707010457_CH457.w8 KC156220  Tanzania Parrish, N.F. PNAS USA 110(17); 6626-33
(2013)

C.US.14.M0118v1d14_5M04_C5 |KT982201| United States Rainwater-Lovett, PLoS ONE 12(2):E0170548 (2017)

K.

C.ZA.13.DEMCI13ZA152 KU749417,  S. Africa Hora, B. Unpublished

C.ZM.11.DEMC11ZMO006 KF716467  Zambia Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19

D.BR.10.10BR_RJ095 KJ787684 Brazil Pessoa, R. Genome Announc 2(3):¢00586-14
(2014)

D.CD.03.LA17MuBo KU168271| D.R.C. Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)

D.CM.10.DEMD10CM009 JX140670  Cameroon Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19

D.CY.06.CY163 FJ388945 Cyprus Kousiappa, 1. ARHR 25(8); 727-40 (2009)

D.KE.11.DEMDI11KE003 KF716476/| Kenya Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19

D.SE.12.077UG MF373180  Sweden Neogi, U. Sci Rep 7(1):6371 (2017)

D.TZ.04.CO6405V4 KX907406/ Tanzania Billings, E. ARHR 33(4); 373-381 (2017)

D.UG.10.DEMD10UG004 KF716479| Uganda Sanchez, A.M. J Immunol Methods 2014

Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19
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https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX500708
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF373204
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KP109514
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KX505536
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU749393
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC870038
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KT124786
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY496624
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU319528
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KX069226
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC156214
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KX389612
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU341724
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU749412
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF373202
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC156220
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KT982201
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU749417
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF716467
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KJ787684
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU168271
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX140670
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=FJ388945
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF716476
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF373180
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KX907406
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF716479

Sequences

HIV-1/SIVcpz Complete Genomes

Name Accession  Country Author Reference

D.UG.11.DEMD11UG003 KF716480, Uganda Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19

D.YE.02.02YE516 AY795907, Yemen Saad, M.D. ARHR 21(7):644-648 (2005)

F1.A0.06.AO_06_ANG32 FJ900266 Angola Guimaraes, M.L. Retrovirology 6, 39 (2009)

F1.AR.02.ARE933 DQI189088  Argentina Aulicino, P.C. ARHR 21(2):158-164 (2005)

F1.BR.11.DEMF111BR037 KU749396  Brazil Hora, B. Unpublished

F1.CY.08.CY222 JF683771 Cyprus Kousiappa, 1. ARHR 27(11); 1183-99 (2011)

F1.ES.11.VA0053_nfl KJ883138 Spain Delgado, E. PLoS ONE 10(11):E0143325
(2015)

F1.FR.04.LA22LeRe KU168276  France Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)

F1.RO.03.LA20DuCl KU168274/ Romania Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)

F1.RU.08.D88_845 GQ290462, Russia Fernandez-Garcia, ARHR 25(11):1187-1191 (2009)

A.

F2.CM.10.DEMF210CMO007 JX140673 Cameroon Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19

F2.CM.11.DEURF11CM026 KU749422  Cameroon Hora, B. Unpublished

G.CD.03.LA23LiEd KU168277, D.R.C. Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)

G.CM.08.789_10 KP718925/ Cameroon Luk, K.-C. PLoS One 10(11); 0141723
(2015)

G.CM.10.DEMGI10CMO008 JX140676 Cameroon Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/§jim201401004 Epub 2014
Jan 19

G.CN.08.GX_2084_08 JN106043 China Liu, W. Zhonghua Liu Xing Bing Xue Za
Zhi 34(1); 53-6 (2013)

G.CN.16.224GX KY275364| China Zhang, M. Unpublished

G.ES.14.EUR_0033 KU685592|  Spain Cuevas, T. Unpublished

G.GW.08.LA57LmNe KU168300  Guinea- Berg, M.G. J Clin Microbiol 54(4); 868-82

Bissau (2016)

G.KE.09.DEMGO09KEQ001 KF716477| Kenya Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/§jim201401004 Epub 2014
Jan 19

G.NG.12.12NG060409 KX389648  Nigeria Heipertz, R.A. Jr. Medicine(Baltimore) 95
(32):E4346 (2016)

H.CD.04.LA19KoSa KU168273] D.R.C. Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)

H.CF.02.LA25LeMi KU168279| C.A.R. Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)

J.CD.03.LA26DiAn KU168280, D.R.C. Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)

J.CM.04.04CMU11421 GU237072, Cameroon Yamaguchi, J. ARHR 26(6); 693-7 (2010)

K.CD.97.97ZR_EQTBI11 AJ249235 D.R.C. Triques, K. ARHR 16(2):139-151 (2000)

K.CM.96.96CM_MP535 AJ249239 Cameroon Triques, K. ARHR 16(2):139-151 (2000)

01_AE.CM.11.1156_26 KP718930, Cameroon Luk, K.-C. PLoS One 10(11); 0141723

(2015)
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https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF716480
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY795907
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=FJ900266
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ189088
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU749396
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JF683771
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KJ883138
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU168276
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU168274
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=GQ290462
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX140673
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU749422
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU168277
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KP718925
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX140676
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JN106043
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY275364
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU685592
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU168300
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF716477
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KX389648
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU168273
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU168279
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU168280
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=GU237072
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AJ249235
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AJ249239
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KP718930

sawiouan) [-AlH
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Name Accession  Country Author Reference
01_AE.CN.12.DE00112CNO11 KP109508  China Hora, B. Unpublished
01_AE.IR.10.10IR. THR48F AB703616  Iran Jahanbakhsh, F. ARHR 29(1); 198-203 (2013)
01_AE.JP.11.DE00111JP003 KF859741|  Japan Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19
01_AE.MM.14.fKSDU26 KUS820849| Myanmar Chen, X. Virulence 2016 Aug 30:1-7 doi:
101080/2150559420161226722
01_AE.PH.15.DE00115PHO12 KY658688  Philippines Hora, B. Unpublished
01_AE.SE.12.070SE MF373173 Sweden Neogi, U. Sci Rep 7(1):6371 (2017)
01_AE.TH.10.DE00110THO001 KP109513]  Thailand Hora, B. Unpublished
01_AE.TH.11.40436v09_04 KY580697, Thailand Kijak, G.H. PLoS Pathog 13(7); e1006510
(2017)
01_AE.TH.90.CM240 U54771 Thailand Carr, J.K. J Virol 70(9):5935-5943 (1996)
02_AG.CM.10.DE00210CMO013 KF859739, Cameroon Sanchez, A.M. J Immunol Methods 2014
Jul;409:117-30 doi:
101016/jjim201401004 Epub 2014
Jan 19
02_AG.DE.09.701114 KT124792  Germany Tully, D.C. PLoS Pathog 12(5); ¢1005619
(2016)
02_AG.KR.12.12MHI11_10746 KF561437  S. Korea Cho, Y.-K. Unpublished
02_AG.KR.12.12MHR9 KF561435  S. Korea Cho, Y.-K. Unpublished
02_AG.LR.x.POC44951 AB485636  Liberia Baesi, K. PL0oS One 9(9); e105098 (2014)
02_AG.NG.12.12NG060304 KX389647, Nigeria Heipertz, R.A. Jr. Medicine(Baltimore) 95
(32):E4346 (2016)
02_AG.NG.x.IBNG 1.39106 Nigeria Howard, T.M. ARHR 10(12):1755-1757 (1994)
02_AG.PK.15.PK032 KX232622  Pakistan Chen, Y. PLoS ONE 11(12):E0167839
(2016)
02_AG.SE.14.098GN MF373200 Sweden Neogi, U. Sci Rep 7(1):6371 (2017)
02_AG.SN.13.9580 KT223760  Senegal Aman, S. Unpublished
03_AB.RU.97.KAL153_2 AF193276  Russia Liitsola, K. ARHR 16(11):1047-1053 (2000)
04_cpx.CY.94.94CY032_3 AF049337  Cyprus Gao, F. J Virol 72(12):10234-10241 (1998)
05_DFEBE.x.VI1310 AF193253| Belgium Laukkanen, T. Virology 269(1):95-104 (2000)
06_cpx.AU.96.BFP90 AF064699|  Australia Oelrichs, R.B. ARHR 14(16):1495-1500 (1998)
07_BC.CN.98.98CN009 AF286230  China Rodenburg, C.M. ARHR 17(2):161-168 (2001)
08_BC.CN.97.97CNGX_6F AY008715 China Piyasirisilp, S. J Virol 74(23):11286-11295 (2000)
09_cpx.GH.96.96GH2911 AY 093605 Ghana McCutchan, FE. ARHR 20(8):819-826 (2004)
10_CD.TZ.96.96TZ_BF061 AF289548  Tanzania Koulinska, I.N. ARHR 17(5):423-431 (2001)
11_cpx.CM.95.95CM_1816 AF492624  Cameroon Wilbe, K. ARHR 18(12):849-56 (2002)
12_BF.AR.99.ARMA159 AF385936  Argentina Carr, J.K. AIDS 15(15):F41-F47 (2001)
13_cpx.CM.96.96CM_1849 AF460972  Cameroon Wilbe, K. ARHR 18(12):849-56 (2002)
14_BG.ES.05.X1870 FJ670522 Spain Cuevas, M.T. ARHR 26(9); 1019-25 (2010)
15_01B.TH.99.99TH_MU2079 AF516184  Thailand Viputtijul, K. ARHR 18(16):1235-1237 (2002)
16_A2D.KR.97.97KR004 AF286239  S. Korea Gao, F. ARHR 17(8):675-688 (2001)
17_BF.AR.99.ARMAO038 AY037281|  Argentina Carr, J.K. AIDS 15(15):F41-F47 (2001)
18_cpx.CU.99.CU76 AY586540, Cuba Thomson, M.M. AIDS 19(11):1155-63 (2005)
19_cpx.CU.99.CU7 AY 894994, Cuba Casado, G. JAIDS 40(5):532-537 (2005)
20_BG.CU.99.Cul103 AY586545| Cuba Sierra, M. JAIDS 45(2):151-160 (2007)
21_A2D.KE.99.KER2003 AF457051 Kenya Dowling, W.E. AIDS 16(13):1809-1820 (2002)
22_01A1.CM.01.01 CM_()OO]BBYI AY371159  Cameroon Kijak, G.H. ARHR 20(5):521-530 (2004)
23_BG.CU.03.CB118 AY900571 Cuba Sierra, M. JAIDS 45(2):151-160 (2007)
24_BG.ES.08.X2456_2 FJ670526 Spain Cuevas, M.T. ARHR 26(9); 1019-25 (2010)
25_cpx.CM.02.1918LE AY371169] Cameroon Kijak, G.H. ARHR 20(5):521-530 (2004)
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https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KP109508
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AB703616
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF859741
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU820849
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY658688
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF373173
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KP109513
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY580697
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U54771
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF859739
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KT124792
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF561437
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KF561435
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AB485636
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KX389647
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L39106
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KX232622
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF373200
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KT223760
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF193276
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF049337
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF193253
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF064699
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF286230
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY008715
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY093605
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF289548
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF492624
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF385936
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF460972
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=FJ670522
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF516184
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF286239
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY037281
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY586540
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY894994
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY586545
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF457051
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY371159
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY900571
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=FJ670526
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY371169

Sequences

HIV-1/SIVcpz Complete Genomes

Name Accession  Country Author Reference
26_A5U.CD.OZ.OZCD_MBTBO47I FM877782 D.R.C. Vidal, N. ARHR 25(8):823-832 (2009)
27_cpx.FR.04.04CD_FR_KZS AMS851091| France Vidal, N. ARHR 24(2):315-321 (2008)
28_BF.BR.99.BREPM 12609 DQO085873|  Brazil Sa Filho, D.J. ARHR 22(1):1-13 (2006)
29 _BF.BR.01.BREPM16704 DQO085876  Brazil Sa Filho, D.J. ARHR 22(1):1-13 (2006)
31_BC.BR.04.04BR142 AY727527 Brazil Sanabani, S. ARHR 22(2):171-176 (2006)
32_06A6.EE.01.EE0369 AY535660  Estonia Adojaan, M. JAIDS 39(5):598-605 (2005)
33_01B.ID.07.JKT189_C AB547463 Indonesia SahBandar, I.N. ARHR 27(1); 97-102 (2011)
34_01B.TH.99.0UR1969P EF165539|  Thailand Tovanabutra, S. ARHR 23(6):829-833 (2007)
35_AD.AF.07.169H GQ477446/ Afghanistan  Sanders-Buell, E. ARHR 26(5):605-608 (2010)
36_cpx.CM.00.00CMNYU830 EF087994|  Cameroon Powell, R.L. ARHR 23(8):1008-1019 (2007)
37_cpx.CM.00.00CMNYU926 EF116594| Cameroon Powell, R.L. ARHR 23(7):923-933 (2007)
38_BF1.UY.03.UY03_3389 FJ213783 Uruguay Ruchansky, D. ARHR 25(3); 351-6 (2009)
39_BF.BR.04.04BRRJ179 EU735535  Brazil Guimaraes, M.L. AIDS 22(3):433-435 (2008)
40_BF.BR.05.05BRRJ055 EU735537  Brazil Guimaraes, M.L. AIDS 22(3):433-435 (2008)
41_CD.TZ.05.CO6577V5 KX907411| Tanzania Billings, E. ARHR 33(4); 373-381 (2017)
42_BF.LU.03.luBF_01_03 EU170151 Luxembourg  Struck, D. ARHR 31(5); 554-8 (2015)
43_02G.SA.03.J11223 EU697904/ Saudi Arabia  Badreddine, S. ARHR 23(5):667-674 (2007)
44_BF.CL.00.CH80 FJ358521 Chile Delgado, E. ARHR 26(7); 821-6 (2010)
45_cpx.FR.04.04FR_AUK EU448295|  France Frange, P. Retrovirology 2008 Aug 1;5:69 doi:
101186/1742-4690-5-69
46_ BF.BR.07.07BR_FPS625 HMO026456/ Brazil Sanabani, S.S. Virol J 2010 Apr 16;7:74 doi:
101186/1743-422X-7-74
47_BF.ES.08.P1942 GQ372987 Spain Fernandez-Garcia, ARHR 26(7); 827-32 (2010)
A.
48_01B.MY.07.07MYKTO021 GQ175883) Malaysia Li, Y. JAIDS 54(2):129-136 (2010)
49_cpx.GM.03.N26677 HQ385479  Gambia de Silva, T.I. Retrovirology 7(1):82 (2010)
50_A1D.GB.10.12792 JN417240  United Foster, G.M. PLoS One 9(1); e83337 (2014)
Kingdom
51_01B.SG.11.11SG_HMO021 JN029801 Singapore Ng, O.T. ARHR 28(5); 527-30 (2012)
52_01B.MY.03.03MYKLO018_1 DQ366664, Malaysia Tee, K.K. JAIDS 43(5):523-529 (2006)
53_01B.MY.11.11FIR164 JX390610  Malaysia Chow, W.Z. J Virol 86(20):11398-11399 (2012)
54_01B.MY.09.09MYSB023 JX390976  Malaysia Ng, K.T. J Virol 86(20):11405-11406 (2012)
55_01B.CN.10.HNCS102056 JX574661 China Han, X. Genome Announc 1(1):E00050-12
(2013)
56_cpx.FR.10.URF5_patient_A JN882655  France Leoz, M. AIDS 25(11):1371-1377 (2011)
57_BC.CN.09.09YNLX19sg KC899008  China Han, X. PLoS ONE 8(5):E65337 (2013)
58_01B.MY.09.09MYPR37 KC522031] Malaysia Chow, W.Z. PLoS ONE 9(1):E85250 (2014)
59_01B.CN.09.09LNA423 JX960635  China An, M. J Virol 86(22); 12402-6 (2012)
60_BC.IT.11.BAV499 KC899079  Italy Simonetti, ER. Infect Genet Evol 2014
Apr;23:176-81 doi:
101016/jmeegid201402007 Epub
2014 Mar 3
61_BC.CN.10.JL100010 KC990124/ China Li, X. Genome Announc 2013 Jun 27;1(3)
pii: €00326-13 doi:
101128/genomeA00326-13
62_BC.CN.10.YNFLI13 KC870034  China Wei, H. ARHR 30(4):380-383 (2014)
63_02A.RU.10.10RU6637 JN230353  Russia Baryshev, P.B. Arch Virol 157(12); 2335-41 (2012)
64_BC.CN.09.YNFL31 KC870042  China Hsi, J. ARHR 30(4); 389-93 (2014)
65_cpx.CN.10.YNFLO1 KC870027  China Feng, Y. ARHR 30(6); 598-602 (2014)
67_01B.CN.11.ANHUI_HF115 KC183779  China Wu, J. PLoS ONE 8(1):E54322 (2013)
68_01B.CN.11.ANHUI_WH?73 KC183782  China Wu, J. PLoS ONE 8(1):E54322 (2013)
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https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=FM877782
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AM851091
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ085873
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ085876
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY727527
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY535660
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AB547463
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EF165539
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=GQ477446
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EF087994
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EF116594
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=FJ213783
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EU735535
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EU735537
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KX907411
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EU170151
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EU697904
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=FJ358521
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EU448295
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=HM026456
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=GQ372987
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=GQ175883
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=HQ385479
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JN417240
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JN029801
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ366664
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX390610
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX390976
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX574661
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JN882655
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC899008
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC522031
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX960635
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC899079
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC990124
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC870034
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JN230353
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC870042
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC870027
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC183779
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC183782
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HIV-1/SIVcpz Complete Genomes Sequences
Name Accession  Country Author Reference
69_01B.JP.05.05JPMYC1 13SP420I LC027100  Japan Kusagawa, S. Genome Announc 2015 May
28;3(3) pii: e00196-15 doi:
101128/genomeA00196-15
70_BF1.BR.10.10BR_PE004 KJ849758  Brazil Pessoa, R. PLoS One 9(11); 112674 (2014)
71_BF1.BR.10.10BR_PE008 KJ849759  Brazil Pessoa, R. PLoS One 9(11); 112674 (2014)
72_BF1.BR.10.10BR_MG002 KJ671534 Brazil Pessoa, R. Genome Announc 2(3):¢00386-14
(2014)
73_BG.DE.01.9196_01 AY882421| Germany Harris, B. ARHR 21(7):654-660 (2005)
74_01B.MY.10.10MYPR268 KR019771] Malaysia Cheong, H.T. PLoS ONE 10(7):E0133883 (2015)
77_cpx.-MY.14.14MYNBB090 KX673820, Malaysia Tee, K.K. Genome Announc 2017 Jun
29;5(26) pii: €00459-17 doi:
101128/genomeA00459-17
78_cpx.CN.13.YNTCI19 KU161143| China Song, Y. ARHR 2016 Apr 8
79_0107.CN.15.SX15DT013 KY216146/ China Li, Y. ARHR 2017 May 30 doi:
101089/aid20170066
82_cpx.MM.13.mSSDU12 KU820825/ Myanmar Chen, X. Virulence 2016 Aug 30:1-7 doi:
101080/2150559420161226722
83_cpx.MM.13.mSSDU9% KUS820847| Myanmar Chen, X. Virulence 2016 Aug 30:1-7 doi:
101080/2150559420161226722
85_BC.CN.14.14CN_SCYB2 KU992929| China Su, L. ARHR 2016 Jun 13
86_BC.CN.13.15YNHS18 KX582249| China Li, Y. ARHR 2016 Oct 18
87_cpx.CN.12.DH32 KF250408 China Wei, H. Sci Rep 2015 Jul 2;5:11323 doi:
101038/srep11323
88_BC.CN.05.05YNRL25sg KC898979  China Han, X. PLoS ONE 8(5):E65337 (2013)
90_BF1.BR.11.BRGO6043 KY628221  Brazil Reis, M.N.d.G. PLoS ONE 12(6):E0178578 (2017)
0.CM.96.LAS1YBF35 KU168294  Cameroon Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)
0.CM.96.LAS52YBF39 KU168295 Cameroon Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)
0.CM.99.99CMU4122 AY169815 Cameroon Yamaguchi, J. ARHR 19(11):979-988 (2003)
0.CM.x.pCMO2_3 AY618998  Cameroon Tebit, D.M. Virology 326(2):329-339 (2004)
0.ES.01.Read25_HIV_GroupO KX?228804/ Spain Ragupathy, V. Unpublished
0O.FR.06.RBF206 KY112585  France Mack, K. J Virol 2017 Feb 28;91(6) pii:
e02177-16 doi:
101128/JV102177-16 Print 2017
Mar 15
0.GA.10.10Gab1190 JX245014  Gabon Liegeois, F. ARHR 29(7); 1085-90 (2013)
0.GA.11.11Gab6352 JX245015  Gabon Liegeois, F. ARHR 29(7); 1085-90 (2013)
0.SN.99.99SE_MP1300 AJ302647  Senegal Toure-Kane, C. ARHR 17(12):1211-1216 (2001)
O.US.10.LTNP JN571034  United States  Buckheit, R.W.3. ARHR 30(6); 511-513 (2014)
N.CM.15.54858 KY498771| Cameroon Rodgers, M.A. Virology 504, 141-151 (2017)
N.FR.11.N1_FR_2011 JN572926  France Delaugerre, C. Lancet 378(9806); 1894 (2011)
P.CM.06.U14788 HQ179987, Cameroon Vallari, A. J Virol 85(3); 1403-7 (2011)
P.FR.09.RBF168 GUI111555 France Plantier, J.-C. Nat Med 15(8); 871-2 (2009)
CPZ.TZ.06.TANS JN091691  Tanzania Rudicell, R.S. J Virol 85(19); 9918-28 (2011)
CPZ.US.85.US_Marilyn AF103818  United States Gao, F. Nature 397(6718):436-441 (1999)
GOR.CM.12.SIVgor_BQID2 KP004991| Cameroon D’arc, M. PNAS USA 112(11); E1343-52
(2015)
GOR.CM.13.SIVgor_BPID15 KP004990  Cameroon D’arc, M. PNAS USA 112(11); E1343-52

(2015)
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https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=LC027100
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KJ849758
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KJ849759
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KJ671534
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY882421
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KR019771
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KX673820
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5" LTR U5 end

G---TTAATAGGGACTCGAAAGCGA.

i
—TTAATAGGGACTCGAAAGCGA.T

AACAGGGACTCGAAAGCGA.
AATAGGGACTCGAAAGCGA.

T
-TTAATAGGGACTCGAAAGCGA.

T
-TTAATAGGGACTCGAAAGCGR.T

GGACTCGAAAGCGR
GGGACTCGAAAGCG

GGGACTCGAA
—TTAATAGGGACTCGAAAGCGA.T

T
-T.AACAGGGACTCGAAAGCGA.

-TTAATAGGGACTCGAAAACGA.

-TTAATAGGGACTCGAAAGCGA.

T ACG- AGACTGAA CA

-T-ACG-AGACTGAG-GA
-T-AC- -AGACTGAA-CA-

—————————————————— L T T

-G-AC---TAG-C-A---A
-G-AC--CTAG-C-A--- . e . . L .
-TTTG-AGT-G-TAA--A . . . e
-A-TC--A-AAGTAG- - - . A . . .. ..
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 Packaging loops begin
.AGGAGCTCTCTCGACGCA. . 693
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A--AAA-CTC-

A--AAA-CTC-

.-A--AAA-CTC-
.GCTGAA- - -

TT.TCTGAAA-CTC----- -~ .

{TCTGAA--CTC- :
A.-C-C-GC-C--G
{GCTGAAA- -TC-
.-A--ARA-CTC-

S TTCT-A--CTC------ i
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G .
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Packaging loops endﬁfGag and Gag-Pol start

..... AGAGAGATGGGTGCGAGAGCGTCAGTATTA
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GGACTCGGCTTGCTGAAG. . CGC.

G .
< G- CAGC-G-AG.T-- ..

.GCACGGCAAGAGGCG. .

.AGGGGC. . .

>>>A >e>>

Packaging loops endﬁfGag and Gag-Pol start
GGC. .GACTGG.TGAGTACGCCAAAAA. ... ... TTTTGACTAGCGGAGGCTAGA. . ..o ittt a s AGG..... AGAGAGAaGGgTGgGAgAGEGTgAGJATEA 813

-

> >
>- >

)

b2

e
>
a

-T---C- CTAGGGGAAGGGCGAAGTCCCTAGG
-T---C---CCTAGGGGAAGGGCGAAGTCCCTAGG
-T---C---CCTAGGGGAAGGGCGAAGTCTCTAGG
-T---C---CCTAGGGGAAGGGCGAAGTCTCTAGG
-T---C---CCTAGGGGAAGGGCGAAGTCTCTAGG
-T---C— -CCTAGGGGAAGGGCGAAGTCCCTAGG

STIIICIIICCTAGGGGAAGGACGAAGTCTCTAGG -

-T---C- - -CCTAGGGGAAGGGCGAAGTCTCTAGG- -
-A-TAGGAGAGAG-

. oL <A-TAGGAGAGAG- - - - = === <<= ===c----

- A---TGTC- -T--T-A- - GACCCTAGGGGAAGAGGCGAAGTCTCTAG- -

T A---TGTC--T--T-- - -GACCCTAGAGGAAGGGGCGAAGTCTCTAG- -

.--A--A.CTCA.
..A—-CG...-CG.. .
A--CG...-CG..--AGT-.--
A-A-G. AACT A.CGGC--.-------
-A--AGAGCT-A.C-GC--
.---GGACT-. .
-C-AACTCCA. ...
A--AACTCA-. .
.--A--AACTCA-..

A ——TG**G —T***Cf——CCTAGGGGAAGGGCGAAGTCTCTAGGff
--A-TGTC----- T----GACCCTAGAGGAAGGGGCGAAGTCTCTAG- -
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CACAGAGgGAgCCﬁCA%AA&GAﬁTGgACﬁCTAaAGCTTTTAGAGGAGCTTAAGAATGAAGCTGTTAGACATTTTCCTAGGATTTGG.CTCCATGGCTTAGGGCAACATATCTATGAAACTTATGGGGATACTTGGGCAGGAGTGGAAGCCATAATAAGAATTCTGCAACA 5755
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CACAGAGGGAGCCACACAATGAATGGACQCTA&AGCTTTTAGAGGAGCTTAAGAATGAAGCTGTTAGACATTTTCCTAGGATTTGG.CTCCATGGCTTAGGGCAACATATCTATGAAACTTATGGGGATACTTGGGCAGGAGTGGAAGCCATAATAAGAATTCTGCAACA 5755

Vif end

*
P Q R'E'P A’ N'E W T TLE L L EE L KNEAVRHTFPRTIW#L H G L G Q H I Y E T Y G D T W A G V _E A I I R I L _Q_

-26CC--A--A---T

--GCT--A
---CA

G- --C-AACC-
CTGT----TAC-C----A--AA-A--AC-A
G- T- 2 T6-C--- A~ A--A--AG-A
T G- -AG--C-G--A--A--G--AGCA- - - - -
----- RS © o RS = Y (o SN W N Yc'o/ NS N e S,

- T-A--CTCA----- A--GT-=mmmnn-
‘T-A--CTCA- -

A---T-C-

<A--C-C---G--A
T-A--CTC-C---Ammnnoi-- A----- ToCeommmnn

HIV-1 Genomes

<o -AAC------T- A
PR AACT--A--T--T-----C--A----- 5096
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OICTI—FISOTI Xoyurenn eup [AIY
aseopar orpqnd 10§ J0U ‘g () dunf G JO eI

8107 wnipuddwo)) duanbag ATH

sawouan [-AlH

frameshift insert in HXB2

Vpr premature end (HXB2 only) Tat exon | start Vpr end
B.FR.83.HXB ACTGCTGTTTATCCAT..TTTCAGAATTGGGTGTCGACATAGCAGAATAGGCGTTACT ............ CGA...CAGAGGAGA............ GCAAGAAATGGAGCCAGTAGATCCTAGACTAGAGCCCTGGAAGCATCCAGGAAGTCAGCCTAAAACTGCTTGT 5896
Vpr (frameshlfted) F R I G CRHSRTI GV T . . . . R . QRR_ . . . . ARNGAS
Tat ex M__E__P__V__D__P_ R L E P W K H P G _ S Q P K T A C
Vpr L L F I H#F Q N W V S T * -

A1.CD.02.LAQIALPr
A1.CM.08.886_24
A1.ES.15.100 117
AL.KE.11.DEMAI11KE@2
A1.PK.15.PK034
AL.RW.11.DEMAI11RWG02
Al.SE.13.078SE
A1.UG.11.DEMAI10UG@9

.CM.01.01CM_1445MV
.DDI579
.97CD_KCC2
.PV85

T
T
T
T
T

—

.60000
.11RU6950
.DEMA112UA024
AR.14.DEMB14AR003
.10BR _MGO35
CU.14.14CU005
DE.13.366396

.13.947915
D0.11.DEMB11DROO1
.100600
FR.11.DEMB11FROO1

JP.12.DEMB12JP00O1
PH.15.DEMB15PH003
1.11RU21n

A A= =

.102SE
TH.10.DEMB10TH002
6.2609
BR.11.DEMC11BRO35
10.YNFL19
DE.10.622166
ES.15.1$0 118

5.NIRT0O8 -
MW 09.703010256_CH256.w96
NG.10.10NG020523

.11.11NPO16
PK.14.DEMC14PK009

.15.100ET
TZ.08.707010457 CH457.w8
US.14.Mo 118v1dll 5M04_C5
ZA.13.DEMC13ZA152
ZM.11.DEMC11ZM006
BR.10.10BR RJ095

CD.03.LA17MuBo
CM.10.DEMD10CMOO9

.06.CY163
KE.11.DEMD11KE003
2.077UG
TZ.04.C06405V4

UG.10.DEMD10UG0O04
UG.11.DEMD11UGO0O3
.02.02YE516

=
<
=

.A0_06_ANG32
.ARE933
.EEMF1115R037

.CY22
1.VA0O53 nfl
.LA22LeRe
.LA26DuCl
8.D88 845

.DEMF210CM007
.DEURF11CM026
.03.LA23LiEd

.789 10
.10.DEMG10CMO08
.08.GX_2084_08

224GX

.14.EUR_0033
.08.LA57LmNe
.09.DEMGO9KEOO1
.12.12NG060409
.04.LA19KoSa
.02.LA25LeMi

el

Al
B.
B.
B.
B.
B.
B.
B.
B.
B.
B.
B.
B.
B.
B.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.SE
C.
C.
C.
C.
D.
D.
D.
D.
D.
D.
D.
D.
D.
D.
F
F
3
F
F1
F1
F1
F1l
F

om
BENIN

[aRalalalalalalalalal

AOONOONNONN: O OO L OOOOO—HOO

D.03.LA26DiAn
.04.04CMU11421
.97.97ZR EQTB11
.96.96CM_MP535
.CM.11.1156 26
.CN.12.DEOOT12CNO11
IR.10.10IR.THR48F
JP.11.DEG0111JP00O3
MM. 14. fKSDU26
.PH.15.8E00115PH012

TH.10.DE00110THOO1
TH.11.40436v09 04

0.Cl
.DEOOZIOCM013

.KR.12:12MH111 10746
.KR.12.12 9

X
.NG.12.12N6060304
x. IBNG

“PK.15.PKO32
'SE.14.098GN

AR LU IT OOOOOOOO

A

oo MmMmmMmmmmmm
o
=
=
15)
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OICTI—FISOTT Xoyurenr eup [AIY
aseapar orqnd 10§ J0U ‘g () duUnf G JO eI

frameshift insert in HXB2

Vpr premature end (HXB2 only)

Tat exon 1 start Vpr end

B.FR.83.HXB ACTGCTGTTTATCCAT..TTTCAGAATTGGGTGTCGACATAGCAGAATAGGCGTTACT ............ CGA...CAGAGGAGA............ GCAAGAAATGGAGCCAGTAGATCCTAGACTAGAGCCCTGGAAGCATCCAGGAAGTCAGCCTAAAACTGCTTGT 5896
Vpr (frameshlfted) F R I G CRHSRTI GV T . . . _ . R_. QR _ G A S R S =«

Tat exo — PV D P R L E P W K H P G S Q P K T A C

Vpr L L F I H# F Q N W VS T *

2 AG.SN.13.9580
_AB.RU.97.KAL153 2

5701B.TH.99.
6_A2D.KR.97.97KR0D04
7_BF.AR.99.ARMAO38
—cpx.CU.99.CU76
cpx.CU.99.CU7
207BG.CU.9 .Cu103
2 KE.99.K

A2D.KE.

22°01A1.CM.01. OICM GOOIBBY

.03.CB118

24’BG ES.08.X2456 2

1918LE

GZCD MBTBO47

.04.04CD_FR K

BR.9 BREPMIZGUQ
01.BREPM16704

N
S
)>
<>
oY
o3
[SISH

9. 00CMNYUS30
37 cpx.CM.00.00CMNYU926
LUY. 3 Y03 3389

42 BF.LU.03.1uBF_01 03
43702G.SA .J1
44 BF.CL . CHs!
45_cpx.FR.04.04FR_AUK
46_BF.BR.07.07BR_FPS625
47 BF.ES.08.P1
_01B.MY.07.07MYKT021
49" cpx.GM.03.N26677
50_A1D.GB.10.12792
51 01B.SG.11.11SG HM
52-01B.MY.03.03MYKLO18_ 1
53°01B.MY.11.11FIR164 ~
54-01B.MY.09.09MYSBO
55°01B.CN.10.HNCS102056
6_cpx.FR.10.URF5 atlent A
57_BC.CN.09.09YNLX19sg
58-01B.MY.09.09MYPR37
59 01B.CN.09.09LNA423
60 BC.IT.11.BAV499
61"BC.CN.10.3.100010
62 BC.CN.10.YNFL13

63702A.RU.10.10RU6637

64 BC.CN.09.YNFL31

65" .CN.10.YNFLO1

67 01B.CN.11.ANHUI HF115
68_01B.CN.11.ANHUI WH73

70_BF1.BR.10.10BR_PE004
71 BF1.BR. 10 10BR”PE00O8
F1.BR.10.10BR”MG002
737BG.DE.01. 9 96 01
74”01B.MY.10.10MYPR268
77_cpx.MY. 14 14MYNBBO90O
78" cpx.CN.13.YNTC1
79-0107.CN. 15.5x15D7013

87~ cpx.CN.lZ DH32
8 N.05.05YNRL25sg
90 BF1.BR.11.BRG06043
.CM.96.LA51YBF35
CM.96.LA52YBF39
CM.99.99CMU4122
CM. x.pCM02_3
ES.01.Read25 HIV_ GroupO
6.RBF206
GA.10.10Gab1190
.11.11Gab6352
SN.99.99SE_MP1300
0.LTNP™

CM.15

A
69 01B.JP.05.05JPMYC113SP420G--A-

AAAAAAAAAA
A=A~~~

sjuwugI Y

€6

541
------------------ A-----C 5203

-CTC--GCC-A--- 5372
CTC--GCC-A 5936

.54858
FR.11.N1 FR 2011
CM.06.U14788
FR.09.RBF168

CPZ.TZ.06.TAN5
CPZ.US.85.US_Marilyn
GOR.CM.12.SIVgor BQID2
GOR.CM.13.SIVgor_BPID15

--GAT--GCCT--A---C-A-
GAC--GCCT-

-TA-CTTGACACCC
-TA-ATTGCCACCC

TU ZZ 0000000000
o
>
=
[

-AA- - -TCCCATCTAACGCAA- - . ..
) GA-AG-GCCACAC. ... .. -CT...

HIV-1 Genomes
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sawouan [-AlH

Rev exon 1 start

B.FR.83.HXB2 ACCARTTGCTATTGTARAAAGTGTTGCTTT CATTGCCAAGTTTGTTTCATAACAAAAGCCTTAGGCATCTCCTATGGCAGGAAGAAGCGGAGACAGCGA
Tat exon 1  C Y C K K C C F#H C Q V C_ K A L G I S Y G RK R R _Q R
Rev exon 1 "M A G R S G D S D
A1.CD.02.LAQ1ALPr

A1.CM.08.886 24

A1.ES.15.1007 117

A1.KE.11.DEMA111KEQ@2

A1.PK.15.PK034

AL.RW.11.DEMA111RW002

A1.SE.13.078SE

A1.0G.11.DEMA110UG009

A2.CM.01.01CM_1445MV

A3.SN.01.DDI579

A4.CD.97.97CD_KCC2

A6.BY.13.PV85

A6.IT.02.60000

A6.RU.11.11RU6950

A6.UA.12.DEMA112UA024

B.AR.14.DEMB14AR003
.10BR _MGO35

.GX 2084 08
224GX

B.BR.10
B.CU.14.14CUBO5
B.DE.13.366396
B.DE.13.947915
B.D0.11.DEMBI1DROOL
B.ES.15.10
B.FR.11.DEMB11FROOL
B.JP.12.DEMBI2JPOOL
B.PH.15.DEMB15PH003
B.RU.11.1IRU21n
B.SE.15.102SE
B.TH.10.DEMB1OTH002
B.US.16.2609
C.BR.11.DEMC11BRO35
C.CN.10.YNFL19
C.DE.10.622166
C.ES.15.100 118
C.ET.08.E
C.IN15.N
C.MW.89.703010256_CH256.w96 -AT- -
C.NG.10.1 3
C.NP.11.1INPO16
C.PK.14.DEMC14PK0O9
C.SE.15.100ET CAT--G--T-T
C.7Z.08.707010457 CHA57.w8 -AT-CA--T-TC--C
C.US.14.M0118v1d14_5MB4 C5 -ATC-G--T----
C.ZA.13.DEMC13ZA152 -AT T-
C.ZM.11.DEMC11ZMa06 A
D.BR.10.10BR RJ095 A
D.CD.03.LA17MuBo A
D.CM.10.DEMD10CMOO9 A
D.CY.06.CY163 A
D.KE.11.DEMD11KE003 A
D.SE.12.077UG A
D.TZ.04.C06405V4 A
D.UG.10.DEMD10UGO04 A
D.UG.11.DEMDI1UGO03 A
D.YE.02.02YE516
F1.A0.06.A0 06 ANG32 TT-CTAC--C--TGG- --6--6-G
F1.AR.02.Al G-G
.11.DEMF111BRO37 G-G
108.0Y222 G-G
111.VA8853 nfl G-G
R.04.LA22LeRe T G-G
103.LA20DuCt T- G-G
.08.D88 845 T- G-G
110.DEMF210CM007 T- G-G
.11.DEURF11CM026 T- G-G
.03.LA23LiEd TC
108.789 10 TC
CM.10.DEMG10CMO08 TC
0 TC
. C
C
T

44

KE . 09 . DEMGOIKEQO L .
1 12NG060409 . . o ---A---C-TCTGG- -A-A--GAC-
CD.04.LA19KoSa . -CT- .. .GA-A---C-AGAGG- -A- - -AGA-
CF.02.LA25LeMi T . G--C--TT G . A SO S S S v

.03.LA26DiAn
CM.04.04CMU11421
CD.97.97ZR EQTB11
.CM.96.96CM_MP535

AR LU I OOOOOOOO
=
[
=
N

1 AE.CM.11.1156 26

1"AE.CN.12.DEOOTI12CNO11

17AE.IR.10.10IR.THR48F G

1 AE.JP.11.DEG0111JP00O3 TC-G
1_AE.MM.14. fKSDU26 TC-G-A-
1”AE.PH.15.DE00115PHO12 --TC-G-A-
1_AE.SE.12.070SE --TC-G-A-
1"AE.TH.10.DE0O110THOO1 --TC-G-A-
17AE.TH.11.40436v09 04 C-- --TC-G-A-
1 AE.TH.90.CM240 G-- --TC-G-A-
2"AG.CM.10.DE00210CMO13 --TT-G-AC
2_AG.DE.09. C-- --TT-G-AC
2_AG.KR.12.12MHI11 10746 A-- --TC-G-AC
2"AG.KR.12.12MHR9 ~ G-- --TC-G-AC
2 AG.LR.x.P0C44951 G-- --TC-G-AC
2_AG.NG.12.12NG060304 C-- TC-G-A-
2"AG.NG.x.IBNG G-- TC-G-AC
2”AG.PK.15.PK032 CA TC-G-A
2_AG.SE.14.098GN G TC-G-A
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<6

B.FR.83.HXB2

Tat exon 1

Rev exon 1
2_AG.SN.13.9580
3"AB.RU.97.KAL153 2
4 c Ex CY.94,94CY032_3
5°D VIl310
6_cpx. AU 96, BFP9Q

7 BC.CN.98. 98CN009
8”BC.CN.97.97CNGX
9”cpx. GH 96. 966H2911
0°C 96 96TZ 061
% 5.95CM

x.
B .AR.Q 59

13" cpx.CM. 6 96CM 1849

147BG.ES.0.

15-01B.TH.99. 99TH MU2079
6_A2D.KR.97.97KR004

7 BF.AR.9 ARMAOBB

8~ cpx.CU.99.CU76

9 cpx.CU.99.CU7

20”BG.CU.99.Cul03

21"A2D.KE.99. KER2003

w
I

x
o
=
wo
)
o
[>tal
w=
=2
=
c
©
N
o

45~ cpx.FR.04.04FR_AUK
46°BF.BR.07.07BR_FPS625

47°BF.ES.0
1B.MY.07. 07MYKT021
49" cpx.GM.03.N26677
50"A1D.GB.10.12792
51 01B.SG.11.11SG HM
52701B.MY.03.03MYKLO18 1
53701B.MY.11.11FIR164 ~
54-01B.MY.09.09MYSBO23
55"01B.CN.10.HNCS102056
56_cpx.FR.10.URF5 patient A -
57_BC.CN .09YNLX19sg -A
58”01B.MY g Q9MYPR37

. 0Q9LNA423
60 BC.IT.11.BAV499
61 BC.CN.10.JL100010
.CN.10.YNFL13
63-02A.RU, 10. 10RU6637
64 BC.CN.09.YNFL31
.10.YNFLO1
67_01B.CN.11.ANHUI HF115
68"01B.CN.11.ANHUI WH73

69_01B.JP. 5.05JPMYC1%25P420-A

7 F1.BR.10.
73”BG.DE.01.9196 01
74”01B.MY.10.10MYPR268
77_cpx.MY.14.14MYNBBO9O
78" cpx.CN.13.YNTC19
79-0107.CN.15. SXISDT013
82~ cpx MM.13.mSSDU12
83”cpx. MM113 mSSDU94

887 BC.CN. 05, GSVNRLZSSg
90 BF1.BR.11.BRG06043

.Cl .LA51YBF35

CM 96 LA52YBF39
9.99CMU4122
CM pCMOZ 3
ES.Ol.ReadZSiHlviGroupO

6.RBF206

GA.10.10Gab1190

.11.11Gab6352
SN.99.99SE MP1300
.LTNP™

.15.54858
FR.11.N1 FR 2011
CM.06.U14788
FR.09.RBF168

CPZ.TZ.06.TANS
CPZ.US.85.US_Marilyn
GOR.CM.12.SIVgor_BQID2
GOR.CM.13.SIVgor_BPID15

TTU ZZ 0000000000
o
>
_
-

-G---A--T--C--------A--C-- -GG,
TC--.

1G-CCG--T--CrnnronoiAc-GT--
G---G--T--C-

--------- T-G--C--TC-G-AC--G-G-=---=-=----
G-A-----G-

Rev exon 1 start
ACCAATTGCTATTGTAAAAAGTGTTGCTTT CATTGCCAAGTTTGTTTCATAACAAAAGCCTTAGGCATCTCCTATGGCAGGAAGAAGCGGAGACAGCGA ......
T N CY CKKC CCF#H C Q VvV C KA L G IS Y G R K R R _Q R

G R .S G D S D

AC--AGA- CT
--AC--AGA-CT.

-C-A--GC-A---G----GC-GA-A---
.GC--T-GC-GCA-G-CA- - -AGG-G- -A- - -A-
L<C--AZ-AC----A A G

HIV-1 Genomes
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sawouan [-AlH

Vpu start (ACG in HXB2)

Tat Rev exon 1 en(!vin(ron start :Vpu transmembrane domain start Vpu transmembrane domain enq\
?.ER.83.H§BZ ..... TgTCIATgAAQGCéGTAAGT ................. AGTACATGTAACGCAACCTATACCA. ..ot ATAGTAGCAATAGTAGCATTAGTAGTAGCAATAATAATAGCAATAGTTGTGTGGTCCATAGTAATCATAGAATATAGGAAAA 6158
at exon R
Vpu - T QP I P . . . . . . .. I VAI VALV VATITIIATIV VWS I V I I E Y RK
Rev exon 1 o S cT T T T T T T - - - - - T T T T T T T T T T T T T T T T T T
Al1.CD.02.LAO1ALPr ACCAGCAATT
A1.CM.08.886_24 -AATAGTAATT. .
Al.ES.15.100 117 -ATTAGT
Al.KE.11.DEMA111KE002 -ATTAATAAGT. .
Al.PK.15.PK034 -AACAAAAGT. ..

ALl.RW.11.DEMA111RW002 -AGTAGTTATT. .

Al.SE.13.078SE .

Al.UG.11.DEMA110UGOO9
.CM.01.01CM_1445MV

.DDI579
.97CD_KCC2
.PV85

.60000
.11RU6950
.DEMA112UA024
AR.14.DEMB14AR003
.10BR _MGO35
CU.14.14CU005
DE.13.366396

.13.947915
D0.11.DEMB11DROO1
.100600
FR.11.DEMB11FROO1

JP.12.DEMB12JP00O1
PH.15.DEMB15PH003
1.11RU21n

SE.15.102SE T-TGG---G---A-.
TH.10.DEMB10TH002 C -T-TCTT--T-GTA
US.16.2609 SG-T-TTTT--T--AA-.
BR.11.DEMC11BRO35
10.YNFL19
DE.10.622166

ES.15.100 118 AATT . G -AAAT - TAT - GAAAGAATAGAT
ET.08.ET104 AAT C-AA-T-C- ETGAACAAGTAGAT

15.NIRT008
MW.09.703010256_CH256.w96
NG.10.10NG020523

.11.11NPO16
PK.14.DEMC14PK009

.15.100ET
TZ.08.707010457 CH457.w8
US.14.Mo 118v1dll 5M04_C5 - AA-
ZA.13.DEMC13ZA152 C C- ACTCATT . G A-T-- T GCAAGAGTAGAT
ZM.11.DEMC11ZM006 . G-T--AT-GAAAGAGTAGAT
BR.10.10BR RJ095

CD.03.LA17MuBo
CM.10.DEMD10CMOO9

.06.CY163
KE.11.DEMD11KE003
2.077UG
TZ.04.C06405V4

UG.10.DEMD10UG0O04
UG.11.DEMD11UGO0O3
.02.02YE516

=
<
=

.A0_06_ANG32
.ARE933
.DEMF111BR0O37
8.CY222
1.VA0O53 nfl
.LA22LeRe
.LA26DuCl
8.D88 845
.DEMF210CM007

.DEURF11CM026
.03.LA23LiEd

.789 10
.10.DEMG10CMO08
.08.GX_2084_08

224GX

.14.EUR_0033
.08.LA57LmNe
.09.DEMGO9KEOO1
.12.12NG060409
.04.LA19KoSa
.02.LA25LeMi

el

Al
B.
B.
B.
B.
B.
B.
B.
B.
B.
B.
B.
B.
B.
B.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.SE
C.
C.
C.
C.
D.
D.
D.
D.
D.
D.
D.
D.
D.
D.
F
F
3
F
F1
F1
F1
F1l
F

_n
NN
e

AR LU IT OOOOOOOOO

T AT ..

T- AGC——AT*—GAG..

-AATGT AT--TAC
TATCT

G
G
G
G
A
A
A
A
G
G
G
G
G
G
G
-A
G
G
G
A
G
G
G
G
G
G
G
G
G
A
G
A

[akalekalnlnlnlnlnlalalaRatatototototel

==

D.03.LA26DiAn
.04.04CMU11421
.97.97ZR EQTB11
.96.96CM_MP535
.CM.11.1156 26
.CN.12.DEOOT12CNO11
IR.10.10IR.THR48F
JP.11.DEG0111JP00O3
MM. 14. fKSDU26
.PH.15.8E00115PH012

TH.10.DE00110THOO1
TH.11.40436v09 04

0.Cl
.DEOOZIOCM013

.KR.12:12MH111 10746
.KR.12.12 9

X
.NG.12.12N6060304
x. IBNG

“PK.15.PKO32
'SE.14.098GN

-

T-GTGT-CT--

T-A-TG--T-G-A-..
ACC-- -T-GGA

oo MmMmmMmmmmmm
o
=
=
15)
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B.FR.83.HXB2
Eat exon 1

Rev exon 1

2 AG.SN.13.9580
_AB.RU.97.KAL153 2

_CD.TZ.96.96TZ BFO6
cpx.CM.95.95CM 1816

12°BF.AR.99.ARMA15
137cpx.CM.96.96CM 1849
147BG.ES.05.X1870"
5_01B.TH.99.99TH MU2079
6_A2D.KR.97.97KR004
7_BF.AR.99.ARMAO38
8_cpx.CU.99.CU76

9~ cpx.CU.99.CU7
20°BG.CU.9 .Cu103
21 A2D.KE.99.KI

1 -KE.
22°01A1.CM.01. 01CM GOOIBBY
.03.CB118
24 BG.ES.08.X2456 2

25" cpx.CM.02.1918LE
26_A5U.CD.02. GZCD MBTBO47
27 cpx.FR —FR K
28" BF.BR.9 BREPMIZGOQ

29 BF.BR.01.BREPM16704
317BC.BR 04 ,04BR142
32°06A6.EE.01.EE0369
33°01B.ID.0

9. 00CMNYUS30
37 cpx.CM.00.00CMNYU926
LUY. 3 Y03 3389

42 BF.LU.03.1uBF_01 03
43702G.SA .J1
44 BF.CL . CHs!
45_cpx.FR.04.04FR_AUK
46_BF.BR.07.07BR_FPS625
47 BF.ES.08.P1
_01B.MY.07.07MYKT021
49" cpx.GM.03.N26677
50_A1D.GB.10.12792
51 01B.SG.11.11SG HM
52-01B.MY.03.03MYKLO18_ 1
53°01B.MY.11.11FIR164 ~
54-01B.MY.09.09MYSBO
55°01B.CN.10.HNCS102056
6_cpx.FR.10.URF5 atlent A
57_BC.CN.09.09YNLX19sg
58-01B.MY.09.09MYPR37
59 01B.CN.09.09LNA423
60 BC.IT.11.BAV499
61"BC.CN.10.3.100010
62 BC.CN.10.YNFL13

63702A.RU.10.10RU6637

64 BC.CN.09.YNFL31

65" .CN.10.YNFLO1

67 01B.CN.11.ANHUI HF115
68_01B.CN.11.ANHUI WH73

69 01B.JP.05.05JPMYC1135P420

70_BF1.BR.10.10BR_PE004
71 BF1.BR. 10 10BR”PE00O8
72_BF1.BR.10.10BR”MG002
737BG.DE.01. 9 96 01

74”01B.MY.10.10MYPR268
77_cpx.MY. 14 14MYNBBO90O
78" cpx.CN.13.YNTC1

79-0107.CN. 15.5x15D7013

877cpx.CN.12 DH32
88_BC.CN.05.05YNRL25sg
90 BF1.BR.11.BRG06043
.CM.96.LA51YBF35
CM.96.LA52YBF39
CM.99.99CMU4122
CM. x.pCM02_3
ES.01.Read25 HIV_ GroupO
6.RBF206

GA.10.10Gab1190

.11.11Gab6352

SN.99.99SE_MP1300
0.LTNP™

CM.15.54858
FR.11.N1 FR 2011
CM.06.U14788
FR.09.RBF168
CPZ.TZ.06.TAN5
CPZ.US.85.US_Marilyn
GOR.CM.12.SIVgor BQID2
GOR.CM.13.SIVgor_BPID15

TU ZZ 0000000000
o
>
=
[

Tat Rev exon 1 end_intron start
-~

AGTACATGTAACGCAACCTATACCA

GGT-AA- TTG---GT GG-AG-T-G ..
. TTG--CT- T--TTAA TGGTTT..

S TT----G-T----T--T--A--

Vpu start (ACG in HXB2)
‘Vpu transmembrane domain start

T Q P I P . ._

-T----T-CT--G--..
T-TT-TTCTGGGA- . .
T-TC-GA-C-G-T-..
T---GG- A¥—-GAG..

AA-GGGAC . 1G-GC---TTT-
G-T-T-T-T--AGGACCTGCTACTGTATCATAAGGACC GA--CT-G-
AGG C-GA--AT-G--A--ATT-CTAG
©1.C-GC--A--T--A--ATTA-TAG
.-G C--A--ATTG-TAGT-CTTTGC-GC-T- - -AATG- -A- - - -A- - -ATGTAT - -TC-T-
————— GTGT--C--TAT-A-

—>A6T——Tf——TGTC TT--TGTG-

A
-GC--AT-T--A--ATTACTAGT-CTTTGC-GC-T- - -AATG- -A--C-A---CTGT-T--TC-
-A--A--T--A--ATTA-TAGT-CTTTGC-GC-T- - -AAT- - -A--C-A---ATGT-TA-TC-

TA-TA-T-CTTTG A TA

AATG A---A
TT--TA-T-CTTTG- GT--TG»-AGCT GC--A-A---CTAT-TAGTC-
-T--ATTA-CA-T-CTTTGC-GC-T---AATG--A-AT-A---ATGTATA-TC-T-

CC-T-G-G-T--AC---GC---GG------ Too--- C--nn-G----A--T

T -T-G-GGT-CA<----G-=-G------- [ G----AA-T---GTAT--T--TAT-G-------- A----f 5548
- .GAG-C--T-T--A--AT- GCT GG--GTT T
--AT-GCT-GG---TT-C
. CCAAT-TC- - - ~GTATC- ~TTGTA- -TTGC-G- -TT- -AT-GG- - GAAGC-TA-TA- - - -T--A- -
I GAA---GTT--A---------G-A---A-GGT--TT

- CAGA---TT- -A- -ATCC.TTGT-CTTTGC-TCT- -TR-GG-GC- -A-T- - -ATGT_GA-CC-T-A-CTT- - -TTAG-T- 5633

G--CTT----GGGGGCTGTC - -A-AA-T- - -GGGTATC-TC-GC-CT-T-GGCT-- - -G 552

C-TTGCTGT - -
-TTGCATT

Vpu transmembrane domain end

T
GC-T--TT-T-

C----A---AT G-
C-TC-T---AATG--A-- - -A- - -ATGT-TAATC-T-C-
T-A-

--------- T-TA-TC-T-G-

-AGT-
-TC--AATG--C-AA-A---A--T-T---C-T-A-
-T-C-AATG--A--C-A---G-AT.TA-TC-T-G

A-YT---GGG-AG--CC-YC-

--T---GGG- AG-»CC GC-

ATAGTAGCAATAGTAGCATTAGTAGTAGCAATAATAATAGCAATAGTTGTGTGGTCCATAGTAATCATAGAATATAGGAAAA 6158
I VA I VA L V V A I I I A I V. _V W S I V. I I E Y R _K_

5545
CTT---TTAG--C 6228
A-----TTAG--C 6215
GC---G-TTAG--C 5645
C---G--TAG--C 6215
A--- -TTAG-GC 5637
AG 6226

2
TTAG--C 6120
--A----C 5677

-TT-GTGCTA---G 5644
-TTTGTGCTA»--G 6208

T-A-A--AG-GT 6268

-G-GA-AA- C--»GGAC---»TGCT G TTG GG--AC--- 6235

HIV-1 Genomes
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Envstart
B.FR.83.HXB2 TA ..o TTAAGACAAAGAAAAATAGACAGGTTAATTGATAGACTAATAGAAAGAGCAGAA. . GACAGTGGCAATGAGAGTGAAG GAGAAATATCAGCACTTG. TGGAGATGGGGGTGGAGATGGGGCACCATGCTCCTTGGGATG .TTGATGATCT 6306
Vpu I . . . . L R QRK I DR L I DR L I ERAE_ . D S G NE S E # E S _A 7L V. E M G E M G H H P W D . V. D D L
Env M- RC_ VO K#E K _Y Q R W R W G W R W G T M L[” L G | M

A1.CD.02.LAQIALPT . -T-.-G--C-C-GA- -AGT- AT
A1.CM.08.886 24 C A :
Al.ES.15.100 117
A1.KE.11.DEMA111KE002
A1.PK.15.PK034
A1.RW.11.DEMA111RW002
Al.SE.13.078SE
A1.UG.11.DEMAI10UGO09 A : LLiCA- A
A2.CM.01.01CM 1445MV . : - CAACAC-T-
A3.SN.01.DDI579 . . .. .CTACCC-T-.
A4.CD.97.97CD_KCC2 -G, .. .CAACAC-TA..
AG.BY.13.PV85 . .CAACAC-TA. .
A6.IT.02.60000 “CAA-AC-T-.
A6.RU.11.11RUG950 - CAACAC-TA.
A6.UA.12.DEMA112UA024 . . - CAACAC-TA.
B.AR.14.DEMB14AR003 . ...CA-C-C-TA.
B.BR.10.10BR MGO35 A A
B.CU.14.14CU005
B.DE.13.366396
B.DE.13.947915
B.D0.11.DEMB11DROO1
B.ES.15.10
B.FR.11.DEMB11FROO1
B.JP.12.DEMB12JP001
B.PH.15.DEMB15PH003
B.RU.11.1IRU21n
B.SE.15.1025E
B.TH.10.DEMB1OTH002
B.US.16.2609
C.BR.11.DEMC11BRO35
C.CN.10.YNFL19 -
C.DE.10.622166 -
C.ES.15.100 118 T
C.ET.08.F T
C.IN.15.N T
C.MW.09.703010256_CH256.w96 GG T
CING.10.1 3 T
C.NP.11.1INPO16 “A- T
C.PK.14.DEMC14PK009 A T
C.SE.15.160ET A T
C.7Z.08.707010457 CHA57.w8 G-A- T
C.US.14.M0118v1d14 5M04 C5 G-~ A T
C.ZA.13.DEMC13ZA152 A T
C.ZM.11.DEMC11ZMa06 G-A T
D.BR.10.10BR RJ095 -A-T-
D.CD.03.LA17MuBo AT-
D.CM.10.DENMD10CMOO9 G-A-T-
D.CY.06.CY163 A---
D.KE.11.DEMD11KE003 G-A-T-
D.SE.12.077UG G-A-T-
D.TZ.04.C06405V4 A-T-GT... :
D.UG.10.DEMD10UGO04 A-T-AT...CAA-AT-CA.
D.UG.11.DEMD11UG003 G--T-G-GA--A-T-AT. . C--CAC-T-
D.YE.02.02YE516 “G-.-G--TGA-GAG-A-T-AT. . .CAACAC-TA.
F1.A0.06.A0 06 ANG32 “T-.-G--TGC-GAG-A-T-
F1.AR.02.A AT-
“11.DEMF111BRO37 A-T-
108.CY222 -
“11.VAQ053 nfl -
R.04.LA22LeRe .
103.LA20DuCL sa-
108.D88 845 I-
-10.DEMF210CMO07 1-
"11.DEURF11CMO26 . T----A T G- .-G--TGC-GAG-A-T-
.03.LA23LiEd T
108.789 10 GT
Ch10: DENG10CHa08 T

.GX 2084 08
224GX

KE . 09 . DEMGOIKEQO L
1 12NG060409 AG--A---G-A--G-
CD.04.LA19KoSa .G-G-AG- - - -AG- -
CF.02.LA25LeMi G- -AG----- G-G------ T----- : 1o N

>rr>r>r>rr>>

- CAACAC-T- .

..CCA-AC-T-.
.CCAC-C-T-.

45

o

.03.LA26DiAn
CM.04.04CMU11421
CD.97.97ZR EQTB11 . -A--G----A-
.CM.96.96CM_MP535 . -A--G----A-
AE.CM.11.1156 26
_AE.CN.12.DEGOI12CNO11
.IR.10.10IR.THR48F
.JP.11.DE001111POO3
. 4. fKSDU26
.PH.lg.BEOBIISPHGIZ

.SE.12.070SE
.TH.10.DE0O110THOO1
.TH.11.é0436v09704

E

E

E

E

E

E

E

E. .CM240
G.CM.10.DE002106CMO13
G 9

G

G

G

G

G

G

G

AR LU I OOOOOOOO
=
[
=
N

> > 2> > >>>?>>>>> >>J>>

v;I

T RORT T
Ao A A= o~ o~ A~ — =~

>rrrrrr>>>>
OOOOTIOON
>r>r>rrrr>>>>

o7 HE9995T0DD 00 04 o do-H—HnOe

>rrrr>>>>>

OPPOOOOOOOOOO OO OO OF OOCOOOONO OOOOOOOOO® BEBEOBERRR>0 E‘mmmmm)m

.KR.12.12MHI11 10746 . A . - Ces .
.KR.12.12MHR9 ~ . . -C- .. .CCACTC-TA.
.LR.x.P0C44951 . . - ...CCACTC-TA.
.NG.12.12NG060304 .AA AG- . - ...CCACAC-TC.

x.IBNG AT .. .

“PK. 15 PK632 "AG -A T-. -C-G . .
\SE.14.098GN o . .. .CCACTC-TA. .. TG--AA-AT--T----

©
[
>
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B.FR.83.HXB2
p

m<
<c

G.SN.13.9580

B.RU.97.KAL153 2

Ex CY.94.94CY032_3
VIl310

)>)>

n

2

3",

4 ¢

5°D

6_Cpx. AU 96, BFP90
7_BC.CN.98. 98CN009
8”BC.CN.97.97CNGX
9" c

0
1~
2

. 59
13’cp><.CM(:J 6 96CM 1849
99TH0MU2079
. ARMAO38
.CU76

.Cu7

~Cu103

.KER2003

22° 01A1.CM.01. 01CM_0001BBY
B118

%

a

°

X

o
—eer h
©:_©©: o7

36_cpx.CM.00.00CMNYU830
00CMNYU926
.UY03 338

1.UY.
39’BF BR. OZ 048RR]179

w
I

x
co
=
wo

45~ cpx.FR.04.04FR_AUK
46°BF.BR.07.07BR_FPS625

47°BF.ES.0

1B.MY.07. 07MYKT021
49" cpx.GM.03.N26677
50"A1D.GB.10.12792
51 01B.SG.11.115G HMO21
52701B.MY.03.03MYKLO18 1
53701B.MY.11.11FIR164 ~
54-01B.MY.09.09MYSBO23
55"01B.CN.10.HNCS102056
56_cpx.FR.10.URF5 patient A
57_BC.CN .09YNLX19sg
58”01B.MY g Q9MYPR37

. 0Q9LNA423
60 BC.IT.11.BAV499
61 BC.CN.10.JL100010

.10.YNFLO1
67_01B.CN.11.ANHUI HF115
68"01B.CN.11.ANHUI WH73

69_01B.JP.05.05JPMYC113SP420-

70”BF1.BR.10.10BR_PE004
71’BF1.BR 0.10BR”PE0O8
7 F1.B 0 IGBR MGQOZ
73”BG.DE. 01
74”01B.MY.10. 10MYPR268
77_cpx.MY.14.14MYNBBO9O
78" cpx.CN.13.YNTC19
79-0107.CN.15. SXISDT013
82~ cpx MM.13.mSSDU12
83”cpx. MM113 mSSDU94

88°BC. CN. 05, GSVNRLZSSg
90 BFl BR.11.BRG06043
.CM.96.LA51YBF35

CM 96 LA52YBF39

9.99CMU4122

CM pCMOZ 3

ES.Ol.ReadZSiHlviGroupO
6.RBF206

GA.10.10Gab1190

.11.11Gab6352
SN.99.99SE MP1300
.LTNP™

.15.54858
FR.11.N1 FR 2011
CM.06.U14788
FR.09.RBF168

CPZ.TZ.06.TANS
CPZ.US.85.US_Marilyn
GOR.CM.12.SIVgor_BQID2
GOR.CM.13.SIVgor_BPID15

TTU ZZ 0000000000
o
>
_
-

Env start
GACAGTGGCAATGAGAGTGAAG GAGAAATATCAGCACTTG.
DS G N E S E #: E I S A L

- - - V- K#E K _ Y _Q H T

T-.-G--C-C-GAG-A-T-AA
- GG .

TGGAGATGGGGGTGGAGATGGGGCACCATGCTCCTTGGGATG
v M G E M G H H A D
W_ G W R W G T M T .

.TTGATGATCT 6306
_v.D D_L

...CTACAC T-.
..CCACCC-TA.
.CA-CAC-T-.
.CA-CAC-T-.
..CAACCC TA.

C
.C
.C
.C

C

C

AC TAG- - AGG
A-AAGANACAAGAGAG —GG— :
A-AAGAAACAA

AAG

-CTTGAAAGGT AAGA-

-CTTGAAAGGG- AAGA- G

-CTTGAAAGGC-A A---G- C---TT AG--T.
A- AAGAGACAAGACAG- - - -G-----G- -CTTGAAAGG»-AAGG A-A---GG .
AA-TTG---GA-C- AGTTACA---CA
A-GTG---GA------- AGGCACA—**GAC 6 .
AG GA-AGRGAT - -GT - T-TRCAAAGGC-A-CA- -GTGG-G- - - -G- GCA--»»
.AG-GA-AGGGAT - -GT-T-TACAAAGGC-A-TA- -GTGG-G-
e AG---GAC----C--CAGC-A---G--C-A--A---T-----AG
- -AAAATAAAAGAAAAT -CT- - -CA-G-G--TC-A-ATC-TT-A--A
ACAAGAGACAAGACAG- - -GG- - - - - G-G---AT---TAG-C-AAGG---A---G - T.
Aol AG- -A-AGGGAT-T-T-C-TACA-AGGG-A-CA- -GT-G-G-A-----CA----.

--G--T-C-GAGCT-T-G
SpoIIIIIIIIIIIINN T-.-G--TGA-GAGTT-T-G
--TGAG--GT----A---A-T-.
-TG-G--GT-

-TCTTGTAATA-G-T--AG-AAG
. -ACCTCCT-AYA-G-T--A--AAG
.AAC--C-TA...G---AC-T--AA...--CTG-T-G-CTT-
. ..G---AC-T---A...--TTG-T-G-CTT-
..................... -TA-TTG-AATA--TT--AC---CATA--T
AGAC-CTGGCTA--T-ATT-TCTTCTC-C-A--TTG--AA---CA--AT--.............
-A-T----A A -GA GA-A......... GA--AR-CA...----TC-T-YT-...--AG-TA-G-CTT-T...A-A--CCCA- 578
TGAA--AT-------- “A-T-.AG---GA-GA--.......1" A-A--C-TA...G---AC----- G...C-CAG-T-G-CTT--CTTA- T--ATG-- 5660

A-C-L TA-- 5780
(G-A-IATA-- 8344

HIV-1 Genomes
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Vpuend
Env signal peptide en(Lfnv gp120 start
5.FR.83.HXBZ ............ AGTGCTACA. ..... GAAAAATTGTGGGTCACAGTCTATTATGGG. . . oo v v e e eennns
u *
Ehv S AT . . EKLWVTVYYG . .
Al.CD.02.LAO1AlPr .
A1.CM.08.886_24
Al.ES.15.100 117
Al.KE.11.DEMA111KE002
Al.PK.15.PK034
ALl.RW.11.DEMA111RW002
Al1.SE.13.078SE . . .
A1.UG.11.DEMA110UGO09 A . . . --
A2.CM.01.01CM_1445MV . . . .
A3.SN.01.DDI579 . . .
A4.CD.97.97CD_KCC2 ~  --.iiiiiiiammmm GGG
AG.BY.13.PV85 P Ty W
A6.1IT.02.60000 - . .
A6.RU.11.11RU6950 -T-- - .
A6.UA.12.DEMA112UA024 . . .. . . --

B.AR.14.DEMB14AR003 .. FR IR P
.10BR _MGO35

B.BR.10.16BR MGO35 ~ -=.iiiiiiiiiiimmmmemmme i ime e Ce G e
B.CU.14.14CUBO5
B.DE.13.366396  -iiiiiiiiiiimmmme G mGe s T memm i mm e Ge s e s e e e
B.DE.13.947915 : . .
B.DO.11.DEMB11DROO1
B.ES.15.10
B.FR.11.DEMB11FROO1
B.JP.12.DEMB12JPOO1
B.PH.15.DEMB15PH003
B.RU.11.11RU21n
B.SE.15.102SE
B.TH.10.DEMB10THO02
B.US.16.2609
C.BR.11.DEMC11BRO35
C.CN.10.YNFL19
C.DE.10.622166
C.ES.15.186 118 A-
C.ET.08.ET104 A-
C.IN.15.NIRT008
C.MW.09.763010256_CH256.w96
C.NG.10.10NG020523
C.NP.11.11NPO16
C.PK.14.DEMC14PK009
C.SE.15.100ET
€.TZ.08.707010457 CH457.w8
C.US.14.M0118v1d14 5Ma4 C5
C.ZA.13.DEMC13ZA152°  — - ...lllllll---llllL. T
€.ZM.11.DEMC11ZM006
D.BR.10.10BR RJ095 T
D.CD.03.LA17MuBo G
D.CM.10.DEMD10CMOOY A
D.CY.06.CY163 G
D.KE.11.DEMD11KE0O3 G -A-C-
D.SE.12.077U6G T -AC--C---C-
D.TZ.04.C06405V4 T A
D.UG.10.DEMD18UGO04 T
D.UG.11.DEMD11UGOO3 T g i
D.YE.02.02YE516 G
F1.A0.06.A0 06 ANG32 A
F1.AR.02.Al
'11.DEMF111BRO37
108.CY222
©11.VAB@53 nfl
R.04.LA22LeRe
103.LA20DuCl
.08.D88 845
©10.DEMF210CMO07
.11.DEURF11CM026 A
.03.LA23LiEd A- -
108.789 10 -
CM: 10 DEMG10CHO08 -

.GX 2084 08
224GX

KE . 09 . DEMGOIKEQO L . . .
1 12NG060409 T S B
CD.04.LA19KoSa
CF.02.LA25LeMi

[alalalalalalaYala)

.03.LA26DiAn - i mAsmeeeee i mee sl e e e
CM.04.04CMU11421
CD.97.97ZR EQTB11
.CM.96.96CM_MP535
AE.CM.11.1156 26

.12.DEOOT12CNO11
E.IR.10.10IR.THR48F
E.JP.11.DEGO111JPO0O3
E. 4. fKSDU26
E.PH.15.DEQO115PHO12
E.SE.12.070SE
E.TH.10.DEO0110THOO1
E.TH.11.40436v09 04
E. .CM240
G.CM.10.DE002106CMO13
G 9
G
G
G
G
G
G
G

AR LU I OOOOOOOO
=
[
=
N

[a¥ia)

=== A==

.KR.12.12MHI11 10746
.12.12MHR9 ~
.LR.x.P0C44951
.NG.12.12NG060304
IBNG

.NG.x.
.PK.15.PK032
.SE.14.098GN
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Vpu end

Env signal peptidé end Env gp120 start

B.FR.83.HXB2 [ AGTGCTACA
pu *

m<
2
a

G.SN.13.9580

B.RU.97.KAL153 2

Ex CY.94.94CY032_3
VIl310

)>)>

n

2

3",

4 ¢

5°D

6_Cpx. AU 96, BFP90
7_BC.CN.98. 98CN009
8”BC.CN.97.97CNGX
9" c

0
1~
2

. 59
13’cp><.CM(:J 6 96CM 1849
99TH0MU2079
. ARMAO38
.CU76

.Cu7

~Cu103

.KER2003

22° 01A1.CM.01. 01CM_0001BBY
B118

%

a

°

X

o
—eer h
©:_©©: o7

36_cpx.CM.00.00CMNYU830
.00CMNYU926
_BF1.UY.03.UY03 3389
39 BF.BR. OZ GABRRJI79

w
I

x
co
=
wo

447 BF.CL.00.
45" cpx.FR.04.04FR_AUK
46_BF.BR.07.07BR_FPS625
47 BF.ES.08.

1B.MY.07. 07MYKT021
49" cpx.GM.03.N26677
50"A1D.GB.10.12792
51 01B.SG.11.115G HMO21
52701B.MY.03.03MYKLO18 1
53701B.MY.11.11FIR164 ~
54-01B.MY.09.09MYSBO23
55"01B.CN.10.HNCS102056
56_cpx.FR.10.URF5 atlent A
57_BC.CN .O9YNLX19 sg
58-01B.MY.09.09MYPR3
59701B.CN.09. 09LNA423
60”BC.IT.11.BAV499
61"BC.CN.10.JL100010
62 BC.CN L13 = --liiieeeasso---6--
63”02A.RU.10.10RU6637 --............-AG---G--
64 BC.CN.O FL31
65 cpx.CN.10.YNFLO1
67_01B.CN.11.ANHUI HF115
68"01B.CN.11.ANHUI WH73
69 01B.JP.05.05]JPMYC1135P420

70”BF1.BR.10.10BR_PE004
71’BF1.BR 0.10BR”PE0O8
7 F1.B 0 IQBR MGQOZ
73”BG.DE. 01
74”01B.MY.10. 10MYPR268
77_cpx.MY.14.14MYNBBO9O
78" cpx.CN.13.YNTC19
79-0107.CN.15. SXISDT013
82~ cpx MM.13.mSSDU12
83”cpx. MM113 mSSDU94

88°BC. CN. 05, GSVNRLZSSg
99" BF1.BR.11.BRG06043
.C .LA51YBF35

CM 96 LA52YBF39

9.99CMU4122

CM pCMOZ 3

ES.Ol.ReadZSiHlviGroupO
6.RBF206

GA.10.10Gab1190

.11.11Gab6352

SN.99.99SE MP1300
.LTNP™

.15.54858
FR.11.N1 FR 2011
CM.06.U14788
FR.09.RBF168 T-AATGCTATTAGCT

CPZ.TZ.06.TANS -G
CPZ.US.85.US_Marilyn
GOR.CM.12.SIVgor_BQID2
GOR.CM.13.SIVgor_BPID15

TTU ZZ 0000000000
o
>
_
-

_E K L W V. T V. Y Y G _. _._

T-AATGCTATTAGCTA- A---GT.

.AGTC- - -AT-AT-CT-
TCT-GC--A----CT-

J-GT-C-C

GAAAAATTGTGGGTCACAGTCTATTATGGG. . . oo v v v eeennes GTACCTGTGTGGAAGGAAGCAACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGGTACATAATGTTTGGGCCACACAT 6440
VP VW K E A T T T L F C A S D A K A Y D T E V _H N V. W A T H

L TIIA T-IIGAA-T--TGAAGTT--CT-G-
CA-T-----A--T--T-AGC-AT-CT-G-
CATIIIGACITIT-GAGS CA-S€TISIlcC
A---GA--T---CAA--T--AT----C- A-G - K-
¢ CoAACCTCIATIIIIEIII Goooiiit A--CCT-GC-AGC-A----CAG------ A-SIIIN T--A 5806

--ATCGCT AC- AGC A---- AG------A-

-G-T-TCAC-AG- -GG- -T-AG- -C- -CA-
A--G----- CA-GCAG- - --CC--C

6L TCACAT--T- T--A

AGGCC-C---AY-CA-

HIV-1 Genomes

sjuwugI Y

sawioudn)y 3Rdwo)) zddIAIS/T-ATH



01

OICTI—FISOTI Xoyurenn eup [AIY
aseopar orpqnd 10§ J0U ‘g () dunf G JO eI

8107 wnipuddwo)) duanbag ATH

B.FR.83.HXB2
Env

Al1.CD.02.LAO1ALlPr
. .886_24

. .1007117
A1.KE.11.DEMA111KEG@2
AL.RW.11.DEMA111RW002

'SE.13.078SE
A1.0G.11.DEMA110UG009
A2.CM.91.01CM 1445MV
A3.SN.01.DDI579
A4.CD.97.97CD_KCC2
A6.BY.13.PV85

. .60000
A6.RU.11.11RU6950
A6.UA.12.DEMA112UA024
B.AR.14.DEMB14AR0O3

10BR MGO35

CU.14.14CU005
.366396
.947915

DO.11.DEMB11DROO1

.15.100600

FR.11.DEMB11FROO1

JP.12.DEMB12JP001

PH.15.DEMB15PH003
1.11RU

21n

5.102SE
TH.10.DEMB10TH002
.2609
BR.11.DEMC11BRO35
YNFL19

CN.

DE. 22166

ES. 100 118

ET. ET104

IN. NIRTO08
. 7030102

=
=
—
UAHOOVUIOUIESD
o

c—
AN
o
whoo

106N
1INP
DEMC14PK009
100ET

7010457 CH457.w8

70
.M0118v1d14 5M04_C5
.DEMC13ZA152 -

56_CH256.w96
20523
016

ZM.11.DEMC11ZM006

0.10BR RJ095
.03.LA17MuBo
CM.10.DEMD16CMOO9
6.CY163
1.DEMD11KE00O3
077UG

194.C06405V4
UG.10.DEMD10UGO04

UG.11.DEMD11UG0O0O3
YE.02.02YE516

.AQ
0

06_ANG32

-DEMF111BR37
8.CY222
VAB53 nfl

.D
.DEMF210CMO0O7
.DEURF11CM026

.LA23LiEd

.08.789 10

CM.10.DEMG10CMO08
8.GX 2084_08

CN.16.224GX

ES.14.EUR

0033

.LA57LmNe
KE.09.DEMGO9KEOO1

.12NG060409

CD.04.LA19KoSa
CF.02.LA25LeMi

.03.LA26DiAn
CM.04.04CMU11421
CD.97.97ZR EQTB11
CM.96.96CM_MP535

AR UL IT OOO0OOOOO
=
[l
=
N

AE.CN.12
.JP.11

.IR.10.10IR.THR48F
.DE00111JP0O3

E

E

E

E

E

E
E.TH.11.4
E.TH.90.CM240
G.CM.10.
G.DE.09.
G.KR.12.
G.KR.12.
G.LR.x.P0C44951
G.NG.12.
G.NG.x. I
G.PK.15.
G.SE.14.

1 AE.CM.11.1156 26
.DEOOT12CNO11

.MM. 14. fKSDU26
.PH.15.

.SE.12.
.TH.10.

DE0O115PHO12
070SE
DE0O110THOO1
0436v09_04
DE00216CMO13
701114
12MHI11 10746
12MHR9 —
12NG060304

BNG
PKO32
098GN

GCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTG
A_C V. P T D P NP QEV VL
T

>

A
A
C
C
C
T
T
C
C
C
A

>

[alalalalalalalalala)

sawouan [-AlH

sowoudn) addwo)) zddAIS/T-ATH

sjuwugI Y



8107 wnipuddwo)) duanbag ATH

OICTI—FISOTT Xoyurenr eup [AIY
aseapar orqnd 10§ J0U ‘g () duUnf G JO eI

€01

E.FR.83.HXBZ

02_AG.SN.13.9580
03_AB.RU.97.KAL153 2
04" cpx.CY.94.94CY032_3
05_D .BE.x.VIlS%O

107CD.7Z.96.96TZ BFO61
S Cox. e 552628
127BF.AR. 99, ARM

137 cpx.CM.96,96CM 1849
147BG. ES. 05,X187
15-01B.TH.99.99TH MU2079
16A2D.KR.97.97KRD04
17-BF.AR.99,ARMAG38

18~ cpx.CU.99.CU76

197 cpx.CU.99.C

20786,CU.99. Cul03

217A2D.KE. 99, KER

N
3
u
&

mo
-
=3
w
fal;

24:B S.0 .X2456 2

25 cpx.CM.02.1918LE
26_A5U.CD.02.02CD_MBTB047
27 cpx.FR.04.04CD_FR KZS
28 BF.BR.99.BREPMI12609
29 BF.BR.01.BREPM16704
31 BC.BR.04.04BR142
32_06A6.EE.01,EE0369
33°01B.ID.07.J
34701B.TH.99.0UR1969P
35_AD.AF.07.169H
36_cpx.CM.00.00CMNYU830
37’CBX.CM' 0.00CMNYU926
38_BF1.UY.03 3389

41°CD.TZ.05.C06577V5
42°BF.LU.03. luBF 01 03
43702G.SA.03.J11223"

44 BF.CL.00.CH80

45" cpx.FR.04.04FR_AUK
46 B .BR.07. 07BR FPS625

47 BF.ES.08.P19
48-01B.MY. 7.07MYKT021
49" cpx.GM.03.N26677
50”A1D.GB.10.12792
51701B.SG.11.115G HMO21
52_01B.MY.03.03MYKLO18_1
53701B.MY.11.11FIR164 ~
54-01B.MY.09.09MYSBO23
55_01B.CN.10.HNCS102056
7ch.FR 9.URF5 atient A
57"BC.CN.O 09YN ng
58-01B.MY.09.09MYPR37
59701B.CN.09.09LNA423

60°BC.IT.11.BAV499

61 BC.CN.10.JL160010

62 BC.CN.10.YNFL13
63”02A.RU.10. 10RU6637
64_BC.CN.09.YI

65 cpx.CN.10. YNFLOI
67_01B.CN.11.ANHUI HF115
68_01B.CN.11.ANHUI WH73
69-01B.JP.05. 05JPMY6113SP420
70_BF1.BR.10. 10 00

71 BFl BR.10.

72°BF .BR. 0. BBR’MGO@Z
73°BG.DE.01.9196 01
74-01B.MY.10.10MYPR268
77 cpx.MY.14.14MYNBBO9O
78 cpx.CN.13.YNTC19
79-0107.CN.15.5X15DT013
C .13.mSSbu12
83~ cpx MM 13 mSSDU94
85_BC. 4.14CN SCYB2
86 _BC. CN 13 15YNAS18

M.96.
.CM.96.LA52YBF3d
CM 99 99CMU4122

- pCMi
ES.@l.Read257HIV76roup0
FR.06.RBF206
GA.10.10Gab1190
GA.11.11Gab6352
SN.99.99SE_MP1300
US.10.LTNP™

.15.54858
FR.11.N1 FR 2011
CM.06.U14788
FR.09.RBF168
CPZ.TZ.06.TAN5
CPZ.US.85.US_Marilyn
GOR.CM.12.SIVgor_ BQID2
GOR.CM.13.SIVgor_BPID15

TV ZZ 0000000000
2 a

GCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTG. .
A _C V. P T D P _N_P Q E V. V L .

----- CAGGA-

AT A..
T- CA»»-AT---GA CCCGA-A

.GTAAATGTGACAGAAAATTTTAACATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGGGATCAAAGCCTAAAGCCATGTGTAAAATTAACC. CCACTCTGTGTTA 6606
V. N V. T E N F N M W K N D M V E QM HED I I S L WD Q S L K P CV KL T#P L _C_V_

“ALGTCA-A------- - 5969

HIV-1 Genomes

sjuwugI Y

sawioudn)y 3Rdwo)) zddIAIS/T-ATH



o1

-
[GINSICICIRIARISISY
o

o
whoo

OICTI—FISOTI Xoyurenn eup [AIY
aseopar orpqnd 10§ J0U ‘g () dunf G JO eI

AR UL IT OOO0OOOOO

8107 wnipuddwo)) duanbag ATH

B.FR.83.HXB2
Env

.LAQ1AlPr
08.886_24

.1007117

11.DEMA111KE062

.DEMA111RW002
078SE

11.DEMA110UGO09

.01CM_1445MV
.DDI579
.97CD_KCC2

13.PV85

.60000
.11RU6950
.DEMA112UA024
.DEMB14AR003
.10BR _MGO35
14CU005
66396
.947915
.DEMB11DR0OO1
.100600
.DEMB11FROO1

.DEMB12JP0O1

.DEMB15PH003
1.11RU21n

5.102SE
.DEMB10TH002
.2609
.DEMC11BR0O35
YNFL19

10 6020 23
DEMC14PK009
00

1 ET

707010457 CH457.w8
.M0118v1d14 5M04_C5
.DEMC13ZA152
.DEMC11ZM006

.10BR RJ095

.LA17MuBo

.DEMD10CM0OO9

.CY163

.DEMD11KE003
077UG

1C06405V4
. DEMD18UG004

.DEMD11UG003
.02YE516

S .A0_06_ANG32

-DEMF111BR37
8.CY222
VAB53 nfl

.D
.DEMF210CMO0O7
.DEURF11CM026

.LA23LiEd
8.789 10
.DEMG10CMOO8
8.GX 2084_08
.224GX T

14 .EUR_0033
.LA57LmNe
09.DEMGO9KE0O1
.12NG060409

.LA19KoSa
.LA25LeM1

3.LA26DiAn
.04CMU11421

.97ZR_EQTB11

.96CM_MP535
.11.11

56_26
.12.DE0OTI12CNO11
.10.10IR.THR48F
.11.DE00111JP0OO3

.14. fKSDU26

.15.DE00115PHO12
.12.070SE
.10.DE0O110THOO1
.11.40436v09_04

.90.CM240

.10.DE002106CMO13

.701114

.12MHI11 10746
2MHR9

.0

.1

R.12.
.x.P0C44951

[NINT)
-

.12.12NG060304

.x. IBNG
PK.15.PK032
.14.098GN

sawouan [-AlH

V1 loop start Vlloopend, V2 loop start
gTT[AAAGTgCACTGATTTGAAGAATGATACTAATACC ATAS AgTAgCGSGAGAATGATAATGGAGAAAGgAGAGATAAﬁAAﬁCTgCTgTTTCAATATCAgCACA 6713
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CC-- --T--T GCAGCA-C- TC CC -—-G . . . . -CTG-C-ATGA-ACT-G-CA--GA--G-G-

. . . . . . CC-ATACT--C-CCCCT-ATAT A---AG

A--A-CA---TGAA--C-GT-GAG AC--
-AC-AC- AT GCA-TGT-CA---A--G
AA A -G

T»-T-Gc-»AG-T--Aé»»A-c--c
C--T--C--CA-CCCC- -GA-CTT- - CC-ATACCGAG.
6-C---CAGCCAG-T- - C-GCACC-AC

.. TATAACAACAGC . .
L., AGCTATAAC. .
Yo VR LS Ly L O Yo ol
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GG----G-T cT

GAAC--C -C--GAG
CC-CTAAT-TT-CT-AC-AT-GTGGT-AT--TT---G-
GG--C---A---G-T--G--C--G
ATGA- - -C-AT- -TACAC-G- -G- -A
C-AAC-TC-GT-AT-GTACCG-CA-T-G
ATAAT- CCCATGATGCCA- -G- TT
-GAACGCC-CTG-TGAA

»GCACA GTAAT--C
T CCAT---G-A-- -T
-AT--CAC G»T--G--AG»--TG--T

A----A-T- ATG AGA-C AACAG GA----C---
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C--To- o C-ARA- -CTCCACGGAAC.A-G
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%--¥---AG GCC-CC .

A--TC-G--G-C
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CTG--C--A-G C--- G C--AT-TC-CCTGT-AT-AT-CC-CCTCC--T-ACTTC
G-C»-T---A»»GCC ~CCT--AC:-A-GTC- C-GCT-AT-CC-GCG-T-A---C--CATTA-A--GTT-
C--T---A--G-A-CCGTA-CC--C----G-AGTA/ CTA-A-TG-C-CTG- -GATCCCMCTAM- - -AC
C--T---AC-G-A--C--CAC--GG-C--A-ACCAAT -TC-CTGC- -ATCCC-G AC
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€-Co--CT--T--CA--G.A-CT- - -A-CCG- -CC-ATGCAMATAAGAAC.. ..
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................................... . --T-CAG---ATATA-C--AT--AG---G-
T--T--CA--GCT--TTTGACC-A-GGC-GTAGCAAA. . -CC-A- GTCTCTAAC-T---AGG- -ATATA-C--AT--AG---G-
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TR ARG TR CCATETA: G- - - AACAGTGCT . : : L L aGE AR ATATATLTGOAGC | CARAL G- A6
CeneeGrmm=TTGG - -AAA- = “CAC-TGEG - <A« 1 s v vvvs s oo e e e e e e -AC-AC-CCGACAT -G - = -G -AG- - - - - - - - - -
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V1 loop start
gTT[AAAGTgCACTGATTTGAAGAATGATACTAATACC

fAACCGTGT TCC-GACAT
-CT-GT-GC
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AT ARG A A AMACC S AACARTAGTACT 1 . . . (GGTAAC-A - -TACT-T G- AGATGATAT G--A---
S T-AAA--G-T-GC-G-A---G-=--GGTACC. . s v v v enrrrn.. . R T-C-AT-A--CCTGCCGTGA-AGC - TGAAG- -A- -G
-A--T-GAA- -G-T-GC-G-A- - GG- - - -GGTACC . . . . : . . . “TAC-AT-A- -CCTAC- ATGA-AGCGTGAAG. - - --
-C--C- -CAGC-AACCC-A-ACC. -CG-GTGACGG-AGTG- - -T-
C Lo ST celanen e
e T-oCoCT6 GOA- -GCC.--C - -A--G
-CAA- A- AAc CCC--GAGg CC---G-CA

C--TGTCAC-G-C-CC-AT,
A-MTTR-AG-GGA--C-A

“CA-C-C--C-A---GA-C--G-AGA.
--G-A--T-CAACA-GG-T-CATGAC.

. -CCATAG
......... -CC-AGAAT-TC-CTG-G-ATA-C----A---A--G-C-
GTCTCTAGTGAA-TA-CA-ATT- AGG--ATATA C--AG--AG---G-
. .GGCCCT-ACCTA- -A-AT--AGA- -AT, -C»-A---A-»»-G-
GA-A-C-A---TGAGGACA

G
“AGA- -GCA-CCTT-A-G- . . .
GACC-AA- S . . B
T A-ATATA...... . . . . .
-CT--T--CA-CGCC--TGTY,
G TCAGA-C--T--CGGCAGC-AC--CCA-
.-G-AGCCAT- - -GTCA-CC-CC.

CA-CT-CT--C--AGG- -ATATA-C--AT--AG- -
CA-C- AAAGTC--AGG»»ATATA C
-ACCT-AC. . .-CACC- -ATATA-C-_AT--AG-G-

________

C A-
..TATGCTCCT GTAT-C-G-----A-
A--GgTCAG--A-

C-

C- G RC CA---AAT......

GTC-CAG--AACAAC.
CGTTTCT.

A-A--R---CT--GTCGGG--C--ATAGC

........ -AT--CG
1GCCCTAAAGA- - -TGG- - ATAT- - C- -AG- -AG- -
Tog6A G A

- G

LCAA- C A AAC CCC--GGGG -CC---G-

T-GT- GTAGCTGG ----- A--G

.GACCTT-AC-A---AGG--ATATA C--AT--A-

.-CC-ATAAC- C---AGG»»ATATA C--AT--CG

.GAA-ATA-ACT- - -AGG- -ATATA-C--A---CC- -
----TAAT--T-CCC-TGATA-C-GGC G--A--G

-G-G-
TCIATAACICL D AGG. -AATAICLIAT- GC
ACAATTGTT--C-ATA-T-TT- ATGGTGEECE --G-A

| ICCTAC-AT-GT-CCCAG
CCGAT-AGGA - - CCT- CAAG

T T-CT-A-GA-GATAT- - -T----- c--6

G--C AC--TACA-AG-CA-C-GACACA- CCAACCCC- -G~ - - .-

G--T . ACCTCC ACE R Cacter S TeR

G--T C-GCA-C-CAG-G- GA

G--T--T “C---

G--T--T- . UYLy SR

G--T-----AA-C-AT-CA- -+ 9GCT -GG A- GAG--AC- CCA GAA--T---G-A-CT--- 6763

G--T--T--AA-CC-A--TG-AACAT-A 1C-GCTC-G

G--T--T T S S AAAGC TATALC oA RCCAT GTC. LACCECT 6

G--T--T G----G--C--C-G TECGTATACAATGAT 0 CCoOLTORC GARCCTT - 6768
AAA-G--T--T A-T c- AC---C--G --TGAG--T---GCA C---T 6630
C-A-GCTT- - -ACA--AGC - TGGAA- - -TGTCAGTTGAGGGTACCACC. .-CA--TA-T-C .- TAAGCTA- -G T-----A--T---GCA-C---T 6223
o WEOSE I S W YT LA A : : »TA ATAAC C--GT ----- “AC- AGTTAA VR OO SO S S S W 3
C-A-GR-T--T-GC--C-GC-GC-CG-T- GACTG---TAATAACTCCTCC .. .GTTAATAACAGC.. . . -CCA-TCC-TT---AT--TTTC-G- - -AG- - -T----CA-C- - - - 6226
C-A-G--T--T-G- - -A-GCC-C-GG- -GG- - -GCTGT . AATAATAACAGT... ... e AT ke o CeoRCA T T L A I A I IeATE 1 8538
€-A-G-GC- -T-ACCT-ACAGTACC-TC- - - - -CAGTATCTCCTGCTACTAAAGTATCTTCTACT. ... CA-AAGAGCCAGAAATC -AA- -ACTAG-G-A- -AT- -AACT - -CTAT - - -G-GT-T--G--T--A--T- - -CAG-CA--T 6841
C-A=GCT--TCT-A-CCCCG-TGA = =G =G G-Tu s s s 2 ursuununnsnnsaaseeeanee G---ATACT-CT-ATATA--G-G- T T----- A-CT--T 6763
CCA-G--T-- - -KCCOAN-T-CCCC-A-Y--G-CA- - - CATAGLCTTAACATGACAGGTCCAGCCCCTAGGACAAGTANTCCAACCACT -GC. - CCAT. .AAC-TG-CAA-T-CTCCA-AC- -TCCAG-GCT- - -AG-TT-C T---G---C---- 6245
CAA----T--T-G-A-G--T--ACCA-C----- CC-ATACAACTAGTGCA. v v v v vvnaaeesnnns CCAATTAACGCT. ... .. G-CTA. .. ..., CAA--TA-C-CT-CTGC-CAAA-T--CCT-A-CT-TT-T-----T-----T---G-A-CT--- 6100
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N
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703010256 CH256.w96 gAé--

sawouan [-AlH

AATAATCAT.

.AATGATACG.
.GAGAACAGT.
AATAGGAGT

.AGTACTAGT.

¢
.AACAGTTCC.
.AAGAATTTT.

.AATGATAAT.
.AACAACTCT.

.AGTACA
.ACTAACAGT.
AATAGTAGT

-G GGGA--GGA- AAT AT L Lttt et e

....... T---G GA---G-GCT
- -A-TCTAGT.

A C ATC- GAAATTAAT.
C-TA--GGC--GGG-AAT. ...
--TA--G-A-G--A-AGT....
C-TA- CG—-A--CA AATAAT .

A--C GA.
---C éAATTAAT.

. .AATAGGTGC. .
. .AATAATACA. .
.. CAATATGAC. .

. .AATGAT. .--T-AG---.

. AATAGTTCT. .GATGAT - -
........... (GAT--T--

.AGTACCAAT.
.AGTAGTAAT.
.AGTACCAAG.
... .AGCAGT.
.AAAAATGAT.
.AATAGTAGT .

V2 loop end,
AAGTTGACAAGTTGT 6812
##_K s C

GA——A T——Af——f
62

-A---C 6776
-A---C 6269

G---A-T--A---G 5992
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16A2D.KR.97.97KRD04
17-BF.AR.99,ARMAG38

18~ cpx.CU.99.CU76

197 cpx.CU.99.C
20786,CU.99. Cul03
217A2D.KE. 99, KER

N
3
u
&

mo
-
=3
w
fal;

24:B S.0 .X2456 2

25 cpx.CM.02.1918LE
26_A5U.CD.02.02CD_MBTB047
27 cpx.FR.04.04CD_FR KZS
28 BF.BR.99.BREPMI12609
29 BF.BR.01.BREPM16704
31 BC.BR.04.04BR142
32_06A6.EE.01,EE0369
33°01B.ID.07.J
34701B.TH.99.0UR1969P
35_AD.AF.07.169H
36_cpx.CM.00.00CMNYU830
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38_BF1.UY.03 3389
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42°BF.LU.03. luBF 01 03
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44 BF.CL.00.CH80

45" cpx.FR.04.04FR_AUK
46 B .BR.07. 07BR FPS625
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7ch.FR 9.URF5 atient A
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67_01B.CN.11.ANHUI HF115
68_01B.CN.11.AI 73
69-01B.JP.05. 05JPMY6113SP4ZGGAAT-
70_BF1.BR.10. 10 G

71 BFl BR.10.

72°BF .BR. 0. BBR’MGOOZ
73°BG.DE.01.9196 01
74-01B.MY.10.10MYPR268
77 cpx.MY.14.14MYNBBO9O
78 cpx.CN.13.YNTC19
79-0107.CN.15.5X15DT013
C .13.mSSbu12
83~ cpx MM 13 mSSDU94
85_BC. 4.14CN SCYB2
86 _BC. CN 13 15YNAS18
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TV ZZ 0000000000
2 a

V2 loop end,
............................................................... ACCAGCTAT.....AAGTTGACAAGTTGT 6812
.. S ._## K S _C_

AGCATAAGAGGTAAG...
S __G__K_ [

GACAATACTACATGTGACAATAGA.

.AACTCTAGT.
.AACTCTAGT.

.AATACTTTT.
.AACTCTAGC.

GGGAATAAT . ..
TACAGATTG. . .
GAT...

A--G--A-G-A-TCTAGT. ..
fcé—$ﬁc G- G GACAAAACAAT.

AGCAGTAAG.
AACTCTAGT.

.GCTAGCAAT.
.AACAGCAGT.

C
A--TC-A
G--GC-A
G--TC-A
G--TC-A
G--TC-A
G--TC-A
A--T--A
G--TC-A--C .
GTTC-C-A--AC--A. G- -TC-A--C---GT-TCA---T-G--GAA-G-GA-~G-A: + -+ +rrrrrrrs
GRS CIRGTAC en: AR e G--TC-G--C---GTGTCA---T-G-C----T-G- - -G-CA-AAGAATAGC .-CA--A TT-A---- 6744
G--A--A---A...AA-A---C--TT--CT-TC-G 19

GC-GAA---G--G--AA---CTCA
AA-A---C--TT--CT-TC-G-------- TGAA------G---A----A--G-CACAGTCAATAAT .
“TAG---A--A---A...CA-----C-C-GC-A---C-C-------G-GCA--CC---C-AA-T-G--------C-A-
GTAT-G-A--A---A. . AA----GG-C-GC-A---C-C--C----G-ACA--CC-
GAAT-T--G-A----...AAAA-AC--AT---CT-T--G ~--GAA-
L AA-A-AC---TG---T-C--A
.AAAAGTC--C--C-G--G--G C-G-GAA- -CT- -TCT-AG- ---G-G- -R-5-AC. . . . . .
“AAAG-A--GA-GC-A--TC-C--C------ GAAA-CC-TG----- C-TA--C-AACA. .. Lo

.-G-C-A-T 63

AT A 610
.-GA--A-TT-A---C 6325
GA--A-TT-A---C 6877
.T-C---CAT-A---- 6946
GAC---T--A---C 6856
G-C---TT-AC--- 6344
-G-C-A-TT-A---- 6205

GAG-
GAG-G--AG-A---A

GTAT-G-A--A---A..
GTGC---A--A---A..
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A-----A--C-A---TT-AA-G

AACACCTCAGTCATTACACAGGCCTGTCCAAAGGTATCCTTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAATGTAATAATAAGACGTTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCC 6982
N T S V I T QA CP K V S F E P I P I HY CAUPAGF A I L KCNNIKTFNSGT G P CT NV S T V QCT HGI R_P
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9
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107CD.7Z.96.96TZ BFO61
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12°BF.AR.99,
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31 BC.BR.04.04BR142
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42°BF.LU.03. luBF 01 03
43702G.SA.03.J11223"
44 BF.CL.00.CH80

45" cpx.FR.04.04FR_AUK

AGTAGTATCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAA. .
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47 BF.ES.08.P19
48-01B.MY. 7.07MYKT021
49" cpx.GM.03.N26677
50”A1D.GB.10.12792
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54-01B.MY.09.09MYSBO23
55-01B.CN.10.HNCS102056
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58-01B.MY.09.09MYPR37
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60_BC.IT.11.BAV499
61"BC.CN.10.JL100010
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63_02A.RU.10. 10RU6637
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83~ cpx MM 13 mSSDU94
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ES.@l.Read257HIV76roup0
FR.06.RBF206
GA.10.10Gab1190
GA.11.11Gab6352

GAGGTAGTAATTAGAT%TGTCAATTTCACGGACAﬁTGCTAQAACCATAATAGTACSGCTGAACACATgTGTAGAAA¥TAATT%TACAAGACCCAACAACAAT

-G--GG----A
-TGGG AA—--A T--TA-A----AA--G-AT--C-
AAA- - -A-TT C----T--C

LA- AA--AG»»-A TGGGAACA---A IT---C-TC---GC-
AG C--GG-

TGGGAAAA- - -A-TT-A

ATC
TC--A--A ----A--G G- G
G-CC-- GTG---A AGGA--TC G

AG- ATGG--TC- g

—GACC——AG IT- ¥G**A—fﬁ C-
-GACC-»A--TT TA-CC--A-

V3 loop start

-GG---T-
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A--TC-

ACAAGAAAAAGAATC
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SN.99.99SE_MP1300

US.10.LTNP ~G-CAA-CT-TA-G-G- . . . G-TGG-AAAA- - -A-T--A--- -~ -A-G----AT--CC----~ACC- -A--TTATA-CA------- G-TC .CCG--G.

11T

TV ZZ 0000000000
2 a

CM.15.54858 <--GA----T -A--T--AGCAC--GT. .. T--T------AA- . .AG--G-CGCGGT - -TC-GT-G--G- -ATG- - - TGAGA-A- -A-- 6G-CAGG-G. 6640
FR.11.N1 FR 2011 SoGA----Ce---- G--AW-CC------- A--CT---GCA CAA-T--TR---R-AA-. ST-G- cc GGT ATC GTGG»- B N 7 G--A .
CM.06.U14788 <-A---T-AA-AC-C-----A- C-------A 6-G --CCCT--G-A-TTA--CAG---G-GT-A--T-CA-GA---GT---C------ A-AT-A- -TGAGAG- - -GTC-C-C-CC----T------ AGGT--T--C ----GG-CA-G-G. 6638
FR.09.RBF168 A---T--A-AC- -A-C G B O VL Sy N L S oYY/ e Lo A-AT-A--T-AGAA- - -GTC---C-CC---GT- GG c -GG-CA-G-G. 7210
CPZ.TZ.06.TAN5S TA-GA--G-G- -AGCCT- - -AC- - .A-AAC-AC-GC-TAC-T--CTG-C-C---TC-----...C--C-AT--T ---GGCCA-G-A. 7276
CPZ.US.85.US_Marilyn ---G--GA-T--A--G--CA-AA- (A-T--TACTG-A- - -AG-AAA--C--TG-A . TT--TC GTGGG--ATG-A. 7180
GOR.CM.12.SIVgor BQID2 GAC---G-----A---T-CA-C--C- -AC-CC-G--GCT-AG-AAA- -CA-TT-A -- GC--GGGCA---T. 6674
GOR.(CM.13.5IVgor BPID15 “ACT--G--C--A--GT-AA-A--T----- A--oT--iiloollll L ICTC-2G-G-TG--AAAAG--G-T----C--C--GG----A---C---A--A-AT-A-GT--~GGA---A-C--A-CG---~TC--~A-AGGT--T--~. . ---n-- GG-CA--CA. 6538
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bl Jab-S dalalalalalalab 4

--TG-CATA-
--TG-GATA-
AT,

--TGC-GTA-
-ATG-CATC-
. L l--TG-CATC------
ACA--TGC-CTA-G---C- ... . -TG- -ATAG
CA--TGC-CT--G---C-. 00! .

STG-----G--A
-AG-G-A--A-A----G-
T------G---A--G

26-G------G-CAGC
----------------- T----- GA-AG-G-C---G-G--GG-CC--TCCA--G- - -TCCAAC
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-T-CT-TGA

V3 loop end,
ATAGgAAﬁTATGAGACéAGCACATTETAACATTASTAGAGCAAAATGGAATAACACTTIAAAACSGATAGCTASCAAATEA o Eeet . 7286

-G-G--GA-G AGCA
-G- TGA-»»-TA--G»»AAAGCAG
G C GGAg---T GCAC

G ~CA-
Cr26--G---G--AA-
C-TA--G-GATAGCA-

[2]a]~)
[alalalalalalalatalalalalaloN

-T-TA--A--CCA-TG-C---G-A
~C-CATA--A-GCCA-GG-C---G-A-CA
-CCGGTA--A-GCCA-T6-G- -~ - -A--A
-C--GTA--A--TCA-TG-C---G-A-

GTG--C-GGTAC-GC - -GGGCCTG A

. 1-TG--CC-GTAC-GCTACCGTCTAGCG. - ... CA-TC-GGG-ATAAC-GCTCA- - GG-
- -AC--- -AG---ATAG. ----G-C--T-- [ TG-CTCCT-G-A--GT- - -GOA- -A-TG-GG- - TAGA-C-AAAGA- - --A- - . -ACAGGG-GG-C.
. .-AG---ATA oL e e Yo O N Y Y VS SRS o/ W o 1
T-GA-GGCT-A-.
T-GA--GCT-A- .
G---TG-CC G- -AT---ACC--AA
-6-G--ACAGAG- - - -T-C-CTTTAGAG-T-A--. ... ..-A-A-GG--GCA.
-G-AC-GG--C-G- - -ACC- -CAG-GAAGCC--T......GC-A-GTT-GAG. . . ... 680

...... “T-A---GT-AC.....

. TGA---GGTA--AT--G. ...
~TGA-C-GGTA--AT--G. ...
_C-TGA-C---TAC-AT- -
-A-TGA-T---TA--AC--
..-TGA--A- -TAC-ATTC
. -TGA-C-GGTA- -AT-GT

v+ AA-C-CTACG----CG----C--GGC-=-T=--==--- TG--TC---G-A---T-----A-GA--C---G--TG-G-CAG-GAGGCCA-C
A STETACC e e &S GC T c TC
 A---TTTG-T--66-C,CT---A-
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B.FR.83.HXB2 CAATCCTCAGGAGGGGACCCAGAAATTGTAACGCACASTTTTAATTGTGGAGGGGAA, TTTTTCTACTGTAATTCAACACAACTGTTTAATAGTA 7404
v NN K I 1 F K 0 S S G G S F N CGGE#F F Y C NS Q L F N S

CCCAC
A CA GTAAGACA
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61 BC.CN.10.JL160010

62 BC.CN.10.YNFL13
63”02A.RU.10. 10RU6637
64_BC.CN.09.YI

65 cpx.CN.10. YNFLOI
67_01B.CN.11.ANHUI HF115
68_01B.CN.11.ANHUI WH73
69-01B.JP.05. 05JPMY6113SP420
70_BF1.BR.10. 10 00

71 BFl BR.10.

72°BF .BR. 0. BBR’MGOOZ
73°BG.DE.01.9196 01
747 01B.MY.10.10MYPR268 . ovvnovneeniinininioeComeee
77 cpx.MY.14.14MYNBBO9O
78 cpx.CN.13.YNTC19
79-0107.CN.15.5X15DT013
C .13.mSSbu12
83~ cpx MM 13 mSSDU94
85_BC. 4.14CN SCYB2
86 _BC. CN 13 15YNAS18

M.96.
.CM.96.LA52YBF3d
CM 99 99CMU4122

- pCMi
ES . 01 . Read257HIV76roup0
FR.06.RBF206
GA.10.10Gab1190
GA.11.11Gab6352
SN.99.99SE_MP1300
US.10.LTNP™

.15.54858

FR.11.N1 FR 2011 {2CTG6-
CM.06.U14788 CAACATTCCAACCATACATCCAAAC-C--CC- T
FR.09.RBF168 CCTCAACCCCCCAACC-A--CC-T.
CPZ.TZ.06.TAN5
CPZ.US.85.US_Marilyn
GOR.CM.12.SIVgor_ BQID2
GOR.CM.13.SIVgor_BPID15

TV ZZ 0000000000
2 a

ZGT----TAAG.
--CCTG-C-AAG.

T
-AACC-AT-TGCA-
G- -AACCCATTTACA-
G--A-CCCACTTGCA-
-AACCCAATTGCA-
GG-GACTCATTTACA-
-G-AACCT-TTT-CA-
G-CAACCCATTTACA-
G--AACC--TTTACA-
GG-AACCCATTTGCA-
G-CAACCCG-TTACA- - -

-G-AACCCAATT--TG--C

-A-- -A- .
AT----- Aeeeoo- G-AACCCATTTA-TGC-C-=--------- A--G.---

GG--TCTT---TGCAC--C-G-- - -CAT------ .
GG--TCTTTT-TGCAC-KC -CAT-
-G-CAGC-ATTT-T-G- -
-G-G- - - -ATATG-TGC-

Antisense Protein end
V4 loop start

CAATCCTCAGGAGGGGACCCAGAAATTGTAACGCACAGTTTTAATTGTGGAGGGGAA TTTTTCTACTGTAATTCAACACAACTGTTTAATAGTA 7404
Q.S S G G _ | S F N _C G G _E#F _ C S Q L S _

A

T——C——CA——TT G6-
A

AT
.......... AT AT A6 0 858
CTT-- 6935
< TA-- 7475
_c...CTG---AcTTG AC GECCéG 1338

HIV-1 Genomes
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AL.RW.11.DEMA111RW002
078SE

A1.0G.11.DEMA110UG009
A2.CM.01.01CM 1445MV

A3.SN.01.DDI579
A4.CD.97.97CD_KCC2
A6.BY.13.PV85
. .60000
A6.RU.11.11RU6950
A6.UA.12.DEMA112UA024
B.AR.14.DEMB14AR003
.10BR _MGO35
CU.14.14CU005
.366396
.947915
DO.11.DEMB11DROO1
.15.100600
FR.11.DEMB11FROO1
JP.12.DEMB12JP001
PH.15.DEMB15PH003
RU.11.11RU21n
5.102SE
TH.10.DEMB10TH002
.2609
BR.11.DEMC11BRO35
YNFL19

703010256 CH256.w96
10 6020 23

DEMCIAPKBOQ
100ET

707010457 CH457.w8
.M0118v1d14 5M04_C5

.13.DEMC13ZA152
ZM.11.DEMC11ZM006

0.10BR RJ095
.03.LA17MuBo
CM.10.DEMD16CMOO9
6.CY163
1.DEMD11KE00O3
077UG

=
=
—
UAHOOVUIOUIESD
o
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o
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.04.C06405V4
UG.10.DEMD10UGO04
UG.11.DEMD11UG0O0O3
YE.02.02YE516

96.AQ 06 ANG32
-DEMF111BR37

8.CY222

VAB53 nfl

.D
.DEMF210CMO0O7
.DEURF11CM026

.LA23LiEd
.08.789 10
CM.10.DEMG10CMO08
8.GX 2084_08
CN.16.224GX
ES.14.EUR_0033

.LA57LmNe
KE.09.DEMGO9KEOO1
.12NG060409

CD.04.LA19KoSa
CF.02.LA25LeMi

.03.LA26DiAn
CM.04.04CMU11421
CD.97.97ZR EQTB11
CM.96.96CM_MP535
.11.1156_26
.12.DE0OTI12CNO11
.10.10IR.THR48F
.11.DE00111JP0OO3
.14. fKSDU26
.15.DE00115PHO12
.12.070SE
.10.DE0O110THOO1
.11.40436v09_04
.90.CM240 —
.10.DE002106CMO13

.09.701114
.12.12MHI11 10746
R.12.12MHR9 ~
.x.P0C44951
.12.12NG060304

.x. IBNG
PK.15.PK032
.14.098GN

AR UL IT OOO0OOOOO
=
[l
=
N

[NINT)
-

CTTGGTTTAﬁT

-A---GA-TG
TAGACACATC-
A-ACAA-GG-ACATACATG. . . TCT
TTAA- -G-ACACACTTAGAAGAT
-ACAA-
ACT---GGC- .
-A-ACC-AGCG

AAT. .

A-ATA
-A-ATAACTT-ACT.
-A-AC-A-CC-.
GGACA-AC-CGCTT.

A-GT-
-C---GACGCC.
G----AA-GGA.

.. TGGAGTACT
W S T

ACT--GGAA, .
AAT--C--ATGG.
.ATC-A-GAC. .

ACATCA. .
ACTGCA A GGC.
.GCC--C

.A-C-A-GTC.
.ACTGAGGAA. .
.ACAGA--A-AAC. .

AAC-AC

.ACTCTATTA.
.G-T-ACTGGACA.
GAT-A

.AAT-AC-TA.

ACA-A-GGGACC

.ACCTC--GC..

- AACGAG-GC
ACTT-GGACAAC. .
1GTC-AC

AACTGT- -ACCAT.
:ACTT 6-A-AGC.

sawouan [-AlH

V4 loop end,

GAAGEGTEAAATAACACTGAAGSAASTGACACAATCACCCICCCAT%CAGAA%AAAACéAA%TA¥AAACATGTGGCéGAAAGTAGgA 7517

~GCCTGGT-A-TA-C-C--GG-AC--A--T
ACT-A--A--C---T--A--T

G-GGT
.ACTTGGTTTAGGAACA-T-CTAGC-G--G---A- GGTT-»A--G----»»A

—G--GCACT—-GG GC-A--T--A-
A-C-CG--G-AC--

A-
AAAAAGAAC- -TA-TGTCTC-G-A- GG--GTC-»A-- --AT--A-

ACTATC- -CGTGCAGA-TTC--C-T---AT--A-
AACAAC-T-GG--G-AGG-A--A------T--G-
AACAT--G--G-
. .ATC-GC-CA C-C-G
-CA-A- A CAC GAG- —-A G A

WA- CA TA-T-C-G-G-ACTC AC--ACTTT-AC--A--AA-T----
.ACCACAAAT-TC----A-A-T-AC-CCACA-AT A
.C--A G-G-T--G

AC--A
TAATAAT-C- -A AATGA-
AGCACAGA GCA- -T-GCAGCA G
TCAAAT - -C-CTGGA-G-AATGACACA-T -

.TGGCCAAATG C CT TGCC- AAT A-A----T-

--GAATAAC-G--CATGGA-TCAG-CAA-TGT-G
C-AAC-TT-G--TAGAG T-A T
GAC-CA-G!

TACCTC- -ACAGA--T--T
AC-A--G---T-----T
T-AT-C-AT---TC--C-T
TC-AAC-A--G---T-----T

GTACTAAAT-G-ACAATT-C-GGG--C-G-CT--A--GA----- T--A--G
AC AAC A ACA- TG ----- A-=Gmmmm e e [P

AA-T-----T-A-----G-------G-G-GA
T-A G -

AGCAC GCAA TTAC CA-T-A-
A

1 SCAC- AACTCAAGTGAG -
GGAGA CT--T-A--G---T--=--A--T
S

LAG--AT-A--G-
.ATG¥ T-A-AG--ATG

ACTTGGCATAGCTC TGG ACAGTA CGC---G AT--A--T

T-A---TACCTCAA-A-AT--A
AGCTCAGG [ CAGGGTGGTC——A———AT TC
AAC T-GC-iT--A
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E.FR.83.HXBZ CTTGGTTTAﬁT

02_AG.SN.13.9580
03_AB.RU.97.KAL153 2
04" cpx.CY.94.94CY032_3
05_DF.BE.x.VI1310

.96,
077BC.CN.98.98CNOO A ey
08~BC.CN.97.97CNGX 6F “A-ACAA-GG-ACATACATG. | | CTT-A-GG-
99" cpx. il 96, 966H2011 AA-GG- ..-C-TGG
107CD.7Z.96.96TZ BFO61 -

S Cox. G558
127BF.AR. 99, ARM

137 cpx.CM.96,96CM 1849
147BG. ES. 05,X187
15-01B.TH.99.99TH MU2079
16A2D.KR.97.97KRD04
17-BF.AR.99,ARMAG38
18~ cpx.CU.99.CU76

197 cpx.CU.99.C
20786,CU.99. Cul03
217A2D.KE. 99, KER

N
3
u
&

mo
-
=3
w
fal;

24:B S.0 X2456 2

25 cpx.CM.02.1918LE
26_A5U.CD.02.02CD_MBTB047
27 cpx.FR.04.04CD_FR KZS
28 BF.BR.99.BREPMI12609
29 BF.BR.01.BREPM16704
31 BC.BR.04.04BR142
32_06A6.EE.01,EE0369
33°01B.ID.07.J
34701B.TH.99.0UR1969P
35_AD.AF.07.169H
36_cpx.CM.00.00CMNYU830
37’CBX.CM' 0.00CMNYU926
38_BF1.UY.03 3389

41°CD.TZ.05.C06577V5
42°BF.LU.03. luBF 01 03
43702G.SA.03.J11223"

44 BF.CL.00.CH80

45" cpx.FR.04.04FR_AUK
46 B .BR.07. 07BR FPS625

47 BF.ES.08.P19
48-01B.MY. 7.07MYKT021
49" cpx.GM.03.N26677
50”A1D.GB.10.12792
51701B.SG.11.115G HMO21
52_01B.MY.03.03MYKLO18_1
53701B.MY.11.11FIR164 ~
54-01B.MY.09.09MYSBO23
55_01B.CN.10.HNCS102056

7ch.FR. 9.URF5 atient A -
57"BC.CN.O 09YN ng
58-01B.MY.09.09MYPR37
59701B.CN.09.09LNA423 GGCC
60_BC.IT.11.BAV499 -A-AC- ACTGG
61"BC.CN.10.JL100010 A GATAC--GG
62"BC.CN.10.YNFL13
63_02A.RU.10. 10RU6637
64”BC.CN.09.Y
65" cpx.CN.10. YNFLOI
67_01B.CN.11.ANHUI HF115
68_01B.CN.11.Al 73
69°01B.JP.05. 05JPMY6113SP420»---TA A--C.
70°BF1.BR.10. 10 0
71 BFl BR.10.

72°BF .BR. 0. BBR’MGO@Z
73°BG.DE.01.9196 01
74-01B.MY.10.10MYPR268
77 cpx.MY.14.14MYNBBO9O
78 cpx.CN.13.YNTC19
79-0107.CN.15.5X15DT013
C .13.mSSbu12
83~ cpx MM 13 mSSDU94
85_BC. 4.14CN SCYB2
86 _BC. CN 13 15YNAS18

M.96.
.CM.96.LA52YBF3d
CM 99 99CMU4122

- pCMi
ES.@l.Read257HIV76roup0
FR.06.RBF206
GA.10.10Gab1190
GA.11.11Gab6352
SN.99.99SE_MP1300
US.10.LTNP™

CM.15.54858 G-AAA-CGTC-.

TV ZZ 0000000000
2 a

FR.11.N1 FR 2011 GCAA-AA-G-A.

CM.06.U14788 G--ATAC-TGG.

FR.09.RBF168 GC-ATAC-TG-.
CPZ.TZ.06.TANS A--ACA--

CPZ.US.85.US_Marilyn -C-ACAAC

GOR.CM.12.SIVgor BQID2 ---ACAA-TG
GOR.CM.13.SIVgor_BPID15 -C-ATG-CTG-

. . TGGAGTACT
WS T

CACAZAC-T

ACA-AA-G

"ACA
.ACTGTAGGA

.ACC-TGGGA.
.ACC-TGGAG.
.G-AGAG.. ..
.A-C-ACGTG.
.A-C-CGCAG.

.ACTG-ACAGTCA.
GAAI

"ACAGAG. .
" ACAGTGCA

:ACCCTGGAGGGG.
CATICALIALTGG.

V4 loop end,

.-ATAAC----G-T- AATTA CTA*—CTCGTG A--T
GAGTTA--T-ACACT-A A

-A-A-TA
CAGGG-T- AATG GAGT
.AAT-GC-CT-TA- G—CCC AT

AATAAC-C-
" ACTA-AMATGG- -CT-A-AGTAAT C-
G-~ -T--AAC--C-GA--TA-AC--A--AA-
AG-A-T-A---G--T-----A--
(A-CT-C-A--G---T----TA--T

.. TT
AATGTG- CGGGGCA»-GG--C A
-GGT-T-A

AZG
AATGGC-CT-TG-GOAAT-A-AG. -TTT- . -TAA-T
CTGA-AGG-ATG-A--T--

LAC-A-TI
AACZGA: TGGAAC-ATC-A--GA
.-TTAC- ATTCA——TCTTCA GA AC*

GA - - GCAC
AGGAATRAT C-R- WGAGTC——ACRA RG--Y--
AAT-G--CT- GAﬁGGTC--A-- --T-

‘G CAGC
AATGGAACC-TGA- TAATGGCTCT TCACTA-T-A- -T-
-ATARTTCATTT- AG--TAATTCAAC--AC-
T----G-GCA--CA-T A-»»C CA
A-AG-GGT-T-A

-Ti -AAT
-G- CA—**AGCAC—*C**G*— - -A
A .AGCACCCAAATA- ATGGA-—AA A
TAAC- G G K-ACA-GAATG-CACATTG- CAGAGA -
A-T---A-TGA--CT-GTA-A

GAAGEGTEAAATAQCACTGAAGSAASTGACACAATCACCCICCCAT%CAGAATAAAACéAA%TA¥AAACATGTGGCéGAAAGTAGgA 7517

A- G 6905
o-T- CA---AT-GGG-G-A-G 7584

AA-T--T- Ag--T G- »GG GG--»G CC---AT---GCA---G 7550

-GG- AG———GGTCA———ATA GG GR AG 7019
-G--AG---GGTCA- - -AT--GG-G--AG 7580
-GG-GG- - -GGTCA- - -ATAC- G G»»-G 6912
G -GG-AG-G- GATCA---AT---G G---G 7588
A-T-G--G--GG-GG- - -GGTCA- - -ATAC-G-G- - -G 6772
-G-G---GG-GG- - -GATCA- - -AT-GGG-G-CAG 6778
-GG-GG- - -GGTCA- - -ATA C-G-G---G 575

A--T-
--T-

ACCACC---C GG--GCAGGCAATCAT..
-C-G--G-ATGTACAGGTAAA. ..

CAT—*CTG AAA
ACAGA-CAAGGTAATGCTAAT.

GCTC——TCAAAG——C—TTT A--G--C--C- GGGACTCGTATA T--C--T-A-T-G---- 7043
L TATTCCTGTCATAGT-C--GT--ATT- -A--A--GA--CT-AGTAA-A--C- -~ -A-T---GG- -GG-AG-T--TTCA---AT--G---G--- 6934

A-CA-G-CA-GG-GT--T--T--G--C-T- T- Tl
ACTAC-»»---G--T»» Bt S S

.ACC-AC-ACAC---T-----A-- TAAG

G-AG- - - -TTCA- - -AT- -G-

HIV-1 Genomes

979

------ AT--A--A--GT-T--T---C-G--G---G-AG-T--TTCA- - -AT--G---G-- - 7048

ARG acaTe A A A S A T A AT S TR
GCAAG-A- G- -GC - -TGTAGCA-A- - -T---C-T-G---G--AG-T--TCAT- - -GGT-T----TCT 7615
[ G-------G----TCA----AT--G- - 7513
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E.FR.83.HXBZ AAAGCAATGTATGCCCCTCCCATCAgTGgAC3AA¥TAGATETTgATgAAﬁTATTACAGgGCTGC[ATTAACAAGAGATGSTGgTAATAgC ..................... AACAﬁTGAGTgCGAGATCTTCAGACCTGSAGgAG8AGATATGAGGGACAATTGGAGAAg 7666
nv N

Al1.CD.02.LAO1ALlPr
08.886_24
.1007117
Al.KE.l%.DEMAlllKEGGZ
A1.RW.11.DEMA111RW002
078SE

A1.0G.11.DEMA110UG009 C
A2.CM.01.01CM 1445MV AT 6T T TATAG RS

A3.5N.01.DDI579 TCAA--GGT---A-AC- - -A- -
A4.CD.97.97CD_KCC2 <-AA---A-C--A-CT---GT-
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AR UL IT OOO0OOOOO

o
whoo

-
[GINSICICIRIARISISY
o

.PV85

.60000
.11RU6950
.DEMA112UA024

.DEMB14AR003
10BR MGO35

14CU005
66396

947915
.DEMB11DR0OO1
.100600
.DEMB11FROO1

.DEMB12JP0O1
.DEMB15PH003
11RU

21n

.102SE

.DEMB10TH002
2609

.DEMC11BR0O35
YNFL19

10 GOZO 23
DEMC14PK009
100ET

707010457 CH457.w8

.M0118v1d14 5M04_C5
.DEMC13ZA152
.DEMC11ZM006

.10BR RJ095

LA17MuBo

DEMD10CM0OO9

CY163

DEMD11KE003
77UG

.C06405V4
.DEMD10UG004
.DEMD11UG003
.02YE516

96.AQ 06 ANG32
-DEMF111BR37
8.CY222

.VABO53 nfl

.D
.DEMF210CMO0O7
.DEURF11CM026

.LA23LiEd
.789 10
.DEMG10CMOO8
.GX 2084_08
.224GX T
.EUR_0033
.LA57LmNe
.DEMGO9KEOQ1
.12NG060409

.LA19KoSa
.LA25LeM1

3.LA26DiAn
.04CMU11421

.97ZR_EQTB11

.96CM_MP535

.11.1156_26
.12.DE0OTI12CNO11
.10.10IR.THR48F
.11.DE00111JP0OO3
.14. fKSDU26
.15.DE00115PHO12
.12.070SE
.10.DE0O110THOO1
.11.40436v09_04
.90.CM240
.10.DE002106CMO13

.09.701114
.12.12MHI11 10746
2MHR9 ~

[NINT)
-

R.12.
.x.P0C44951

.12.12NG060304

.x. IBNG
PK.15.PK032

.14.098GN

CG
703010256 CH256.w96 ¢

G
TGCA---A-T-
T--G---G-T-

Grmmmmmmmm e C---G-T----C----AT

GCA---A-C---

A AT.
-A--C-CAGATAATAGC
-A--AGG- -ATGGTAAT
-A--AGCA-AA

--AC-GG-AGGAAAT
-AG-C-AGAA

AGC AAT -
. AAT- GT GCATCAAT-
. .AAT--T-GCA-CAAT-

"AAGAATGAG el ccteton

.-GCTCTA-T-

ATGAG- CT--»ACTA T-
. ACE--TGG AGTﬁTT-

.--T-G-AGC

ACAGAT CA----GAAGT TT-C-C

TCTGCA---AATTTT-CT----------

. .GAGACAAAC--G-C----G-T----C--
. .AGCACTAGC

.-C-ACAGAT-T--C--
G -G- AGTAA-- --CT
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V5 start V5end,

B.FR.83.HXB2 AAAGCAATGTATGCCCCTCCCATCAgTGgAC3AA¥TAGATETTgATgAAﬁTATTACAGgGCTGCTATTAACAAGAGATGETGgTAATASC ..................... AACAATGAGTgCGAGATCTTCAGACCTGSAGgAG8AGATATGAGGGACAATTGGAGAAg 7666
02 AG.SN.13.9580 C- . . . C -~ 7053
037AB.RU,97.KAL153 2 -- GCA CAG. .. . cooGe--- TTA- - 6843
04~ cpx.CY.94.94CY032_3 c- AC- -CAGC G . -CT- -~ 7036
05°DF.BE.x.Vi1310 C- G SA-A- OO -- 7072
06 cpx. AU, 96 . BFP9 GT . 6-6 -- 7714
077BC.CN.98.98CNOO CG-- -- 6988
08~BC.CN.97.97CNGX 6F CG-- -A 6845
99" cpx. il 96, 966H2011 C-
107CD.7Z.96.96TZ BFO61 - 7018
S Cox. e 55 SiEn i 808 7065
127BF.AR. 99, ARMA G 7631
137 cpx.CM.96,96CM 1849 c 7088
147BG. ES. 05,X187 7148
15-01B.TH.09.99TH MU2079 - 7035
16A2D.KR.97.97KRD04 7035
17-BF.AR.99,ARMAG38 6855
18~ cpx.CU.99.CU76 C- 6974
197 cpx.CU.99.C C- 6732
20786,CU.99. Cul03 C- 7100
217A2D.KE. 99, KER s 6858

237BG.CU.03.CB 7094
24°BG.ES.O .X2456 2 C- 7117
25 cpx.CM.02.1918LE C . -A 6865
26_A5U.CD.02.02CD_MBTBO47 C- i . co--G TA

27 cpx.FR.04.04CD_FR KZS C- A-ooiiiin, . -A 7665
28 BF.BR.99.BREPMI12609 -- - . .AACGA C -CAT- 7064
29 BF.BR.01.BREPM16704 T---A----C-----AT---------- G--AT... . . 7111
31 BC.BR.04.04BR142 -G . G CA A- 7116
32_06A6.EE.01,EE0369 CG 7292
33°01B.ID.07.J C- 6958
34701B.TH.99.0UR1969P C- 6850
35_AD.AF.07.16' C- 6848
36_cpx.CM.00.00CMNYU830 C- 6863
377(:BX.CM. 0.00CMNYU926 C- 6848
38 BF1.UY.03.UY03_3389 CG-- 7062
39 BF.BR.04.04BRRJ179 CG-- 7119
40_BF.BR.05.05BRR]055 CG C-G-AT... . . 7163
41°CD.TZ.05.C06577V5 -- . . 6879
42°BF.LU.03. luBF 01 03 CG . 7175
43702G.SA.03.J11223" C -C Al . -G-ACTAAT A 7149
44 BF.CL.00.CH80 CG-- A G 7081
45" cpx.FR.04.04FR_AUK CG A . -A-T

46 B .BR.07. 07BR FPS625 CG

47iBF.ES.0 .P19. 7083
48-01B.MY. 7.07MYKT021 6886
49" cpx.GM.03.N26677 7093
50”A1D.GB.10.12792 e . -AA 7072
51701B.SG.11.115G HMO21 C -A 6857
52_01B.MY.03.03MYKL0O18_1 C- T CAG, 6995
53701B.MY.11.11FIR164 ~ C . T G A-T -A----A-AA- 6982
54-01B.MY.09.09MYSBO23 C- --T--- -A-C--A-A-- 7074
55_01B.CN.10.HNCS102056 C- . 6988
7ch.FR 9.URF5 atient A CG-- -- AT -T-G-ACAA 6993
57 BC.CN.0 09YN ng CG C 6873
58-01B.MY.09.09MYPR37 7014
59701B.CN.09.09LNA42 -- 6844
60_BC.IT.11.BAV499 CG 7629
61"BC.CN.10.JL100010 CG-- 7044
62"BC.CN.10.YNFL13 6976
63_02A.RU.10.10RU6637 C--- 7189
64”BC.CN.09.YN 1 7010
65" cpx.CN.10.YNFLO1 CG 7054
67_01B.CN.11.ANHUI HF115 Cf 964
68_01B.CN.11.ANHUI WH73 wevvenne.ao. . .GCAACTAAT----C---------G---------A------ -A 6958
69°01B.JP.05. 05JPMY6113SP42(£- e . .. -A 7059
70_BF1.BR.10. 10 R 00 . .. -- 7103
7liBFl.BR. 0. - - CA - o . GGG- - A -- 7166
72°BF .BR. 0. G)BR MGOOZ CG . . TA-T -- 7146
737BG.DE.01.9196 01 -- . A--AG --A-- -- 7171
74-01B.MY.10.10MYPR268 C- .. . . -- 6954
77 cpx.MY.14.14MYNBBO9O C-G- G -GGAC -A 6895
78 cpx.CN.13.YNTC19 C .. 6886
79-0107.CN.15.5X15DT013 C CG-G TCAG--A -- 7049
82" cpx.MM.13.mSSDU12 CG A A-C -A--AC-GGAA. .. . .. 6792
83~ cpx MM 13 mSSDU94 C A-T C G C-GAT... . AGTAAT C 6841
85_BC. 4.14CN SCYB2 CG 7049
86 BC. CN 13 15YNHS18 CG 6753
7_cpx.C .DH3 C 7001
88”BC.CN.05.05YNRL25sg CG 6951
90 BF1.BR.11.BRG06043 -- 7054
M.96.LA51YBF35 TC-- - -----C--CA---G . AT A -C 7733
.CM.96.LA52YBF3d TCG- AT G AAC A CA -C 7708
CM 99 996MU4122 TCG AG - A-T A ACCATG A ACA CACA A G A A -C 7174

. pCM TCG -- .-G-G-A -C 7732
ES.@I.ReadZSiHIVﬁroupO TCG- C ACAGGA- - CAG-A-T-CA-CA--G- -C 7073
FR.06.RBF206 TC-- C A -C 7755
GA.10.10Gab1190 TCG- C TGG-A-AAA. . GT-GCAC -C 6924
GA.11.11Gab6352 AT -C 6930

TC C .
SN.99.99SE_MP1300 TCG-G-C- . ..
US.10.LTNP™ TC--G---C- CCCC--CCCA-CAAT-TA-CA--T----- AAC---G---A- --C 7631

TV ZZ 0000000000
2 a

CM.15.54858 G et A~ A~ AG-T--G---A-TC---CT---AAT--C-G AR TY--GA-TATAG- RAK-YA. . .GAT- -TGG-ACTAAT - TT-CAG-ATAT - -CTC- - - - - - -A-C- -CA 7125
FR.11.N1 FR 2011 coo-G---Co----A--A--A--T--G---A- TC---CC-»»A C--C-»»-----T»»A---A GC--GA-TATAG- . T CTee AT ARTALA R ATAT ST E e A AT e CA 6993
CM.06.U14788 TC--GCT---T---GA-A--T--TGAG--GG--T-A-AG---CA---C-- [ TT-AA-G---GA=----- ACTACC-T-C-AT. .. . .GAC-G--GCA- -AA-ACC-CT--A--T---AT---G----- Co---CAA-T-TC---=---- 7200
FR.09.RBF168 e N S Y 7 YR o Vol o STT-AA- - - --GAC ATCACC-T---AT... 1 1GCC- - - -GCAGCAA-ACC-CT--A--C- - -AC---G-----A AA-T-TC

CPZ.TZ.06.TAN5S s -T-=-CTT---=-A-GA--A---AC-=-A-A-==-A---===-Con===G---T-AA-CC-T--6C---A-=C--A==-GAA. ..\ rerrrrnnnrnrss, -CT-TAACAC-TACAT---C- .

CPZ.US.85.US_Marilyn <o--G---C-T-<----A--A----AA--TGTGC-A--T- - -AAC A--G--AA--A-TC-TGAC-T-AGCATAA- CGCAGT - AATAACG-T-G-AG-AATATA-CAG-G-TG- - “AC

GOR.CM.12.SIVgor BQID2 TC--GTC-T-T------A--T--AC-G---ACTC-C-A- - - -ATG- - J - TT-A---C--GA- T . - :GCC-CTR- CAGAAATATA-CTC . - - “AACG--G-----A

GOR.(CM.13.5IVgor BPID15 TC--G-C-T-T---A--A--TG--CCG- - -AGCC-A-CG--CCAC--C-- - - - C----- T--AA-CC-TCA- G- -CT-GCCACTA-A v reesneeee 2T s AC-A-TACT--T--G--G---A--=zxn--- C----AA----TC

HIV-1 Genomes

sjuwugI Y

sawioudn)y 3Rdwo)) zddIAIS/T-ATH



sawouan [-AlH

Rev Responsive Element (RRE) region Env gp120 end Env gp41 start

0ct

OICTI—FISOTI Xoyurenn eup [AIY
aseopar orpqnd 10§ J0U ‘g () dunf G JO eI

8107 wnipuddwo)) duanbag ATH

B.FR.83.HXB2
Env

Al1.CD.02.LAO1ALlPr
. .886_24

. .1007117
A1.KE.11.DEMA111KEG@2
AL.RW.11.DEMA111RW002

'SE.13.078SE
A1.0G.11.DEMA110UG009
A2.CM.91.01CM 1445MV
A3.SN.01.DDI579
A4.CD.97.97CD_KCC2
A6.BY.13.PV85

. .60000
A6.RU.11.11RU6950
A6.UA.12.DEMA112UA024
B.AR.14.DEMB14AR0O3

10BR MGO35

CU.14.14CU005
.366396
.947915

DO.11.DEMB11DROO1

.15.100600

FR.11.DEMB11FROO1

JP.12.DEMB12JP001

PH.15.DEMB15PH003
1.11RU

21n

5.102SE
TH.10.DEMB10TH002
.2609
BR.11.DEMC11BRO35
YNFL19

CN.

DE. 22166

ES. 100 118

ET. ET104

IN. NIRTO08
. 7030102

=
=
—
UAHOOVUIOUIESD
o

c—
AN
o
whoo

106N
1INP
DEMC14PK009
100ET

7010457 CH457.w8

70
.M0118v1d14 5M04_C5
.DEMC13ZA152 -

56_CH256.w96
20523
016

ZM.11.DEMC11ZM006

0.10BR RJ095
.03.LA17MuBo
CM.10.DEMD16CMOO9
6.CY163
1.DEMD11KE00O3
077UG

194.C06405V4
UG.10.DEMD10UGO04

UG.11.DEMD11UG0O0O3
YE.02.02YE516

.AQ
0

06_ANG32

-DEMF111BR37
8.CY222
VAB53 nfl

.D
.DEMF210CMO0O7
.DEURF11CM026

.LA23LiEd

.08.789 10

CM.10.DEMG10CMO08
8.GX 2084_08

CN.16.224GX

ES.14.EUR

0033

.LA57LmNe
KE.09.DEMGO9KEOO1

.12NG060409

CD.04.LA19KoSa
CF.02.LA25LeMi

.03.LA26DiAn
CM.04.04CMU11421
CD.97.97ZR EQTB11

AR UL IT OOO0OOOOO
=
[l
=
N

= ~s
TGAATTATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTG. . oo v v e e evn st CAGAGAGAAAAAAGAGCA .
_E L Y K Y KV V K I E P L G V A P T K A K R R V V. Q__ R _E _K R _A_

-C

-T-

.GTGGGA. .. ... ATA
V_ G 1

S>>

[alnlala iR e Rt o N o EEEERINI|

OO —HOAO T H O O O

A
[}

OONO T T OO

GGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTA 7812
G A L F L G F L G A A G S T

CM.96.96CM_MP535 T
1 AE.CM.11.1156 26 A--T
1"AE.CN.12.DEBOI12CNO11 AT
1"AE.IR.10.101IR. THR48F AT
1-AE.JP.11.DE00111JP003 A--T
1AE.MM.14.fKSDU26 AT
1AE.PH.15.DE00115PHO12 AT
1-AE.SE.12.070SE AT
1AE.TH.10.DE00110THO01 AT
1"AE.TH.11.40436v09 04 A--T
1"AE.TH.00.CM240 — A--T
27AG.CM.10.DE210CMO13 T
27AG.DE.09.701114 )
27AG.KR.12.12MHI11 10746 --T- )
27AG.KR.12.12MHRO ~ --T-
27AG.LR.X.P0C44951
27AG.NG.12. 12NG060304
2-AG.NG.X.IBNG
27AG.PK.15.PK032
27AG.SE.14.098GN
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m .Rev Responsive Element (RRE) region Env gp120 en@nv gp41 start
o) B.FR.83.HXB2 TGAA'I'I'ATATAAATATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTG ............... CAGAGAGAAAAAAGAGCA. . . GTGGGA
< Env LY K Y K. I E P L G_ Q_R _E_K R _A V__G
02 AG.SN.13.9580
2] 03°AB.RU.97.KAL153 2
@ 04~ cpx.CY.94.94CY032_3
= 05 DF.BE.x.VI1310
= 06_cpx.AU.96.
o 07 BC.CN.98.98CNOO
= 08 BC.CN.97,97CNGX 6F
[} 09 cpx. GH 96. 966H2911
] 10-CD.TZ.96.96TZ BF061
1 x.CM. 5,
a 127BF.AR. 99, Al
=] 13 cpx.CM.96,96CM 1849
= 147BG.ES.05.X1
15-01B.TH.99.99TH MU2079
= 16 A2D.KR.97.97KR004
@ 17 BF.AR.99.ARMAQ38
= 18 cpx.CU.99.CU76
=7 19 cpx.CU.99.C
=3 207BG.CU.9 .Cu103
217A2D.KE.99.KER:
= 22701A1.CM.01. elcm 300188
237BG.CU.03.CB
[\ 247BG.ES.0 .X2456 2
= 25 cpx.CM.02.1918LE
- 26 A5U.CD.02.02CD_MBTBO47
® 27 cpx.FR.04.04CD_FR KZS
28 BF.BR.99.BREPMI2609
29 BF.BR.01.BREPM16704
317BC.BR.04.04BR142
32 06A6.EE.01,EE0369
33701B.1D.07.]
34701B.TH.99.0UR1969P
35 AD.AF.07,169H
36_cpx.CM.00.00CMNYUS30
o 377ch.CM. 0.00CMNYU926
< 387 BF1.UY.03.UY03 3389
s 397BF.BR.04.04BRRI179
= 40”BF.BR.05.05BRRI055
S o 417CD.TZ.05.C06577V5
2 % 427BF,LU.03. luBF 01 03
= N 43702G.SA.03,111223"
o W 447BF .CL.00.CH80
2 = 45" cpx.FR.04.04FR_AUK
= 45 BFBR.07. 07BR FPS625
5 a 477 BF.ES.08.P19
B o 48701B.MY. 7.07MYKT021
= O | CpX. . .
5 49 GM.03.N26677
s = 50”A1D.GB.10.12792
T > 51701B.SG.11.11SG HMO21
o) 52 01B.MY. 3.03MYKL01871
= 3 53701B.MY.11.11FIR164
= = 54~01B.MY.09.09MYSBO23
= 55 01B.CN.10.HNCS102056
—_ = 7ch.FR 9.URF5 atient A
&g 57 BC.CN.0O 09YN ng
e 58-01B.MY.09.09MYPR37
<SR=A 59-01B.CN.09.09LNA423
o= 60 BC.IT.11.BAV499
- © 61 BC.CN.10.J.100010
S 62 BC.CN.10,YNFL13
= 63762A.RU.10 10RU6637
I 64 BC.CN.09.YN
cpx .
2 65~ CN.10. YNFL01 19
67 01B.CN.11.ANHUI HF115 11
68~ 01B.CN.11.ANHUI WH73 10
69 01B.JP.05. @53PMYC113SP420 20!
70°BF1.BR.10. 10 R 00 24
7liBFl.BR. 0. - 31
72°BF .BR. 0. eBR MGOOZ 29
737BG.DE.01,9196 01 31
74-01B.MY.10.10MYPR268 10

77 cpx.MY.14.14MYNBBO9O . ey Wy | W

78 cpx.CN.13.YNTC19 . .

79-0107.CN.15.5X15DT013
C .13.mSSbu12

83~ cpx MM 13 mSSDU94

85 BC. 4.14CN SCYB2
86 BC. CN 13 15YNAS18

P A Lo [o N\ P L B U N SR R R P B I

S—— 00—
<[UOR IR —=SIDUN O ES]

=
BEEoRSoRRE

99 BF1.BR.11.BRG06043 - T
0.CM.96.LA51YBF35 T--TA-T T-G
0.CM.96.LA52YBF39 T--TA-T T-G
0.CM. 99 99CMU4122 T--TA-T T-G
0.CM.x.pCM T--TA-T T-G
U.ES.@I.ReadZSiHlviGroupO T--TA-T T-G
0.FR.06.RBF206 T--TA-T T-G
0.GA.10.10Gab1190 T--TA-T C-G
0.GA.11.11Gab6352 T--TA-T T-G
0.SN.99.99SE_MP1300 T--TA-T . ..T-G
0.US.10.LTNP™ T--TA-T ----A-GAATTGCA- -GCC---CA-A. .. T-G
N.CM.15.54858 CA-- -AGGT--A--T--A---C-CACA--- ..C-G
N.FR.11.N1 FR 2011 C AGGT--A--T--A---CACACA---. . C-G
P.CM.06.U14788 C -G-AA--G-TC-G-CC--G-----T--A--AATTTCC- - -CCTACAA- TATGGCTCATGATGGA--T--GA G----- G---... . O A
P.FR.09.RBF168 -TC--G AA-GG-TC-G-CT--G-----T--A-GA-TCTCC- - -CCTACAA-CATGGCTCATGATGCT - -T--GA- - G-G . eoCeee-
CPZ.TZ.06.TANS -GG-----C- G--C--GTCG--G--T»»A GGCCA-GG--A--GCCT-A-A-T. AAGGCTAATCATACT--GTC»

CPZ.US.85.US_Marilyn C G TA G AGGT----- C--A--GCATACA- - - A-A-

GOR.CM.12.SIVgor BQID2
GOR.CM.13.SIVgor_BPID15
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B.FR.83.HXB2

Env

Al1.CD.02.LAO1ALlPr
. .886_24

. .1007117

A1.KE.11.DEMA111KEG@2

AL.RW.11.DEMA111RW002
078SE

AL.UG-11.DEMAI10UG009
A2.CM.01.01CM_1445MV
A3.SN.01.DDI579
A4.CD.97.97CD_KCC2
A6.BY.13.PV85
. .60000
A6.RU.11.11RU6950
A6.UA.12.DEMA112UA024
B.AR.14.DEMB14AR0O3
16BR MGO35
CU.14.14CUB5
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1947915
D0.11.DEMB11DROO1
115.160600
FR.11.DEMB11FROO1
JP.12.DEMBI2IPOO1
PH.15.DEMBI5PHO03
RU.11.11RU21n
5.102SE
TH.10-DEMBIOTHO02
12609
BR.11.DEMC11BRO35
YNFL19

CN.10.

DE.10.622166

ES.15.100 118

ET.08.ET104

IN.15.NIRTOO8

MW.09.703010256_CH256.w96
0.10NG020523

NP %.llNPOIG
15.

DEMC14PK009
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100ET

707010457 CH457.w8
.M0118v1d14 5M04_C5
.13.DEMC13ZA152 -
ZM.11.DEMC11ZM006

0.10BR RJ095
.03.LA17MuBo
CM.10.DEMD16CMOO9
6.CY163
1.DEMD11KE00O3
077UG

c—
AN
o
whoo

.04.C06405V4
UG.10.DEMD10UGO04
UG.11.DEMD11UG0O0O3
YE.02.02YE516

96.AQ 06 ANG32
-DEMF111BR37

8.CY222

VAB53 nfl

.D
.DEMF210CMO0O7
.DEURF11CM026

.LA23LiEd
.08.789 10
CM.10.DEMG10CMO08
8.GX 2084_08
CN.16.224GX
ES.14.EUR_0033

.LA57LmNe
KE.09.DEMGO9KEOO1
.12NG060409

CD.04.LA19KoSa
CF.02.LA25LeMi

.03.LA26DiAn
CM.04.04CMU11421
CD.97.97ZR EQTB11
CM.96.96CM_MP535
1 AE.CM.11.1156 26
AE.CN.12.DEQOI12CNO11
E.IR.10.10IR.THR48F
E.JP.11.DEQO111JP00O3
E.MM. 14. fKSDU26
E.PH.15.DEQ0115PHO12
E.SE.12.070SE
E.TH.10.DEGO110THOO1
E.TH.11.40436v09_04
E.TH.90.CM240
g.CM.lG.DEOOZlGCM013
G
G
G
G
G
G
G

AR UL IT OOO0OOOOO
=
[l
=
N

.DE.09.701114
.KR.12.12MHI11 10746
.KR.12.12MHR9 ~
.LR.x.P0C44951
.NG.12.12NG060304
.NG.x.IBNG
.PK.15.PK032
.SE.14.098GN

C
A
A
A
G
A
A
A
A

[alalalalalalalalel

Antisense Protein start
TGGGCGCAGCCTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCAT CAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATAC 7982
M G A A S M T L TV QARIOQL L S G I V QQQNNLLRATIEARQQH L L QL TV WG I K QL QARTI L AV ER_Y
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E.FR.83.HXBZ

02_AG.SN.13.9580
03_AB.RU.97.KAL153 2
04" cpx.CY.94.94CY032_3
05_D .BE.x.VIlS%O

107CD.7Z.96.96TZ BFO61
S Cox. e 552628
127BF.AR. 99, ARM

137 cpx.CM.96,96CM 1849
147BG. ES. 05,X187
15-01B.TH.99.99TH MU2079
16A2D.KR.97.97KRD04
17-BF.AR.99,ARMAG38

18~ cpx.CU.99.CU76

197 cpx.CU.99.C
20786,CU.99. Cul03
217A2D.KE. 99, KER

N
3
u
&

mo
-
=3
w
fal;

24:B S.0 .X2456 2

25 cpx.CM.02.1918LE
26_A5U.CD.02.02CD_MBTB047
27 cpx.FR.04.04CD_FR KZS
28 BF.BR.99.BREPMI12609
29 BF.BR.01.BREPM16704
31 BC.BR.04.04BR142
32_06A6.EE.01,EE0369
33°01B.ID.07.J
34701B.TH.99.0UR1969P
35_AD.AF.07.169H
36_cpx.CM.00.00CMNYU830
37’CBX.CM' 0.00CMNYU926
38_BF1.UY.03 3389

41°CD.TZ.05.C06577V5
42°BF.LU.03. luBF 01 03
43702G.SA.03.J11223"

44 BF.CL.00.CH80

45" cpx.FR.04.04FR_AUK
46 B .BR.07. 07BR FPS625

47 BF.ES.08.P19
48-01B.MY. 7.07MYKT021
49" cpx.GM.03.N26677
50”A1D.GB.10.12792
51701B.SG.11.115G HMO21
52_01B.MY.03.03MYKLO18_1
53701B.MY.11.11FIR164 ~
54-01B.MY.09.09MYSBO23
55_01B.CN.10.HNCS102056
7ch.FR 9.URF5 atient A
57"BC.CN.O 09YN ng
58-01B.MY.09.09MYPR37
59701B.CN.09.09LNA423

60°BC.IT.11.BAV499

61 BC.CN.10.JL160010

62 BC.CN.10.YNFL13
63”02A.RU.10. 10RU6637
64_BC.CN.09.YI

65 cpx.CN.10. YNFLOI
67_01B.CN.11.ANHUI HF115
68_01B.CN.11.ANHUI WH73
69-01B.JP.05. 05JPMY6113SP420
70_BF1.BR.10. 10 00

71 BFl BR.10.

72°BF .BR. 0. BBR’MGO@Z
73°BG.DE.01.9196 01
74-01B.MY.10.10MYPR268
77 cpx.MY.14.14MYNBBO9O
78 cpx.CN.13.YNTC19
79-0107.CN.15.5X15DT013
C .13.mSSbu12
83~ cpx MM 13 mSSDU94
85_BC. 4.14CN SCYB2
86 _BC. CN 13 15YNAS18

M.96.
.CM.96.LA52YBF3d
CM 99 99CMU4122

- pCMi
ES.@l.Read257HIV76roup0
FR.06.RBF206
GA.10.10Gab1190
GA.11.11Gab6352
SN.99.99SE_MP1300
US.10.LTNP™

.15.54858
FR.11.N1 FR 2011
CM.06.U14788
FR.09.RBF168
CPZ.TZ.06.TAN5
CPZ.US.85.US_Marilyn
GOR.CM.12.SIVgor_ BQID2
GOR.CM.13.SIVgor_BPID15

TV ZZ 0000000000
2 a

Antisense Protein start

TGGGCGCAGCCTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCAT CAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATAC 7982
M G A A S M T L T V QARLQL L S G I V Q0QQNNTLLRATEAIQNQH L L QL TV WG I KQQL QARTI L AV ER_Y.

[alalalalalalalalala)

GA--TC-CC-G--T--CA-T----CC--T 7531

GA--TC-CC-G--T--CA-

T----CC--- 8071

2-GenoooG--T--GA-A--G-A---- 8080

HIV-1 Genomes
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GA--TC-CC-G--T--CA-T--G-CC--- 7414

sjuwugI Y

sawioudn)y 3Rdwo)) zddIAIS/T-ATH



sawouan [-AlH

RRE end

144!

OICTI—FISOTI Xoyurenn eup [AIY
aseopar orpqnd 10§ J0U ‘g () dunf G JO eI

8107 wnipuddwo)) duanbag ATH

B.FR.83.HXB2 CTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGAAAACTCATTTGCACC..ACTGCTGTGCCTTGGAATGCTXGT...TGGAGT...AATAAA ....................................... TCTCTGGAACAGATTTGGAATCACACGACC 8105
Env L K D Q Q L L G I W G C S G K L I C T#*T A V P W N A_S W_S . N _K S = Q

Al1.CD.02.LAO1ALlPr
08.886_24
.1007117
Al.KE.l%.DEMAlllKEGGZ
A1.RW.11.DEMA111RW002
078SE

A1.0G.11.DEMA110UG009
A2.CM.01.01CM 1445MV

A3.SN.01.DDI579
A4.CD.97.97CD_KCC2
A6.BY.13.PV85
. .60000
A6.RU.11.11RU6950
A6.UA.12.DEMA112UA024
B.AR.14.DEMB14AR003
.10BR _MGO35
CU.14.14CU005
.366396
.947915
DO.11.DEMB11DROO1
.15.100600
FR.11.DEMB11FROO1
JP.12.DEMB12JP001
PH.15.DEMB15PH003
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B.FR.83.HXB2

Rev exon 2
Tat exon 2

Env

A1.CD.
Al.CM.

02.LAO1ALPr
.886_24

Al.ES.15.100 117

Al.KE.
Al.PK.

MTATMTNMATNTTM OU00000000 NOOONNONNOONOO O 0JT0 0000 00 0000 0 00 00 07 0T
LI gt e e e i e i e et st e e S A e A
N wn
m

om
BENIN

AR LU IT OOOOOOOO

11.DEMA111KE002

K034
.RW.11.DEMA111RW002
Al.SE.13.078SE
Al.UG.

.CM.

11.DEMA110UGOO9
-01CM_1445MV

.DDI579
.97CD_KCC2
.PV85

.60000
.11RU6950
.DEMA112UA024
.14 . DEMB14AR003
10BR MGO35
. 14CUBO5
.366396
.13.947915
.11.DEMB11DR0O0O1
100600

.11.DEMB11FR0OO1
12.DEMB12]P001

.15.DEMB15PH003
11RU21n
.15.102SE
.10.DEMB10THOO2
6.2609
.11.DEMC11BRO35
10.YNFL19

.10.622166

.15.100
T

118

NIRTO08
703910256 CH256.u96 -

.10.10NG020523

=

.11.11NPO16
.14.DEMC14PK009
15.100ET

.707010457 CH457.w8
.14.Mo 118V1d1§25M04 s

.13.DEMC13ZA
.11.DEMC11ZM0o06
.10.10BR RJ095
03.LA17MuBo
.10.DEMD10CMO0O9

.A0
AR

.06.CY163

.11.DEMD11KE0G03
.077UG

.C06405V4

.10.DEMD10UG0O04
.11.DEMD11UG003
2.02YE516

06_ANG32
933

.DEMF111BR0O37
8.CY222
1.VA0O53 nfl
.LA22LeRe
.LA26DuCl

8.D88 845
.DEMF210CM007

.DEURF11CM026

.LA23LiEd

789 10

.10.DEMG10CMO08

.08.GX_208.
22.

14 EUR

4 08
0033

.LA57LmNe
.DEMGO9KEOO1

.12.12NG060409

oo mMmMmmmmmmmm - -

.LA19KoSa
.LA25LeMi
.LA26DiAn
.04CMU11421
.97ZR_EQTB11
.96CM_MP535
CM.11.1156_26
CN.12.
IR.10.10IR.THR48F
11.DE00111JPOO3
MM. 14. fKSDU26
PH.15.

.DE0110THOO1
40436v09_04

0.Cl
.DEOOZIOCM013

Z12MH111 10746
12, 12MHR9. -

X
NG.12.

XL T
.PK. 15.
.SE.14.

DEOOT12CNO11

8E00115PH012

12N6060304
BNG

PKO32
098GN

sawouan [-AlH

Thtend
AAGGTGGAGAGAGAGACAGAGACAGATCCATTCGA%TASTGQACGGATCCTTGgCACTTATCTGGEACGATgTGCGGAGCCTGEGCCTCTTCSGCTACCACCGCTTGéGAGACTTACTCTTGATTgTAACGéGGATTgTGgAACTTgTGgGACGCéGG ............ 8588

CAGTCTCAAGGGA 8620
-CAGTCTC AGGGA 8041
-CAGTCTCAAAGGG 8065
ACAGTCTCAAGGGG 7977
-CAGTCTCAAGGGG 8179
CTCAAGGGG 7984
ACAGTCTCAAGGGG 7781
-CAGTCTCAAGGGG 7931
-CAGTCTCAAGGGA 7805
.............. 7786
-CAGTCTCAAGGGA 8599
-CAGCCTCAAGGGA 8069
-CAGCCTCAAGGGA 8620
-CAGTCTCAAGGGA 8127
CAGTCTCAAGGGA 8648

CAGCCTCAAGGGA 8041
CAGTCTCAGGGGA 7970
CAGTCTCAGGGGA 7789
CAGTCTCAAGGGG §9%§
CAGTETCAGGGGA 7720
CAGCTTCAGGGGA §§gé

CAGTCTCA A 8011
----- C---C -CAGCATCCGGGGA 7817
-CAGCCTCAGGGGA 8551
ACAGTCTCAGGGGG 7947
-CAGTCTCAGGGGA 8000
-CAGTCTCAGGGGA 7970

8020
5

=

> PEPrI>>> >

C

A- CAGGGG CTGA-G-
- -C-GGGGACTGA-G-
A-CAGGGGACTGA- - -
A-CAGGGGACTGA-G-

>rr>r>rrI>>>>

DOOOOORODO
>r>—H>PrIrI>>> >

-------------- CAGCCTCAAGGGA 8546
-CAGTCTCAAGGGA 8012
-CAGTCTCCAGGGA 7963
-CAGTCTCCAGGGA 3233

Conenoee A- - -CAGTCTCAAGGGA 8603
-GGGACTGA-ACT-. . ... ...... 7961
ST CAGCCTCCAGGGA

-CAGGGGACTGAAGG-
- -AGGGGACTGA-GG- -

T
-CATTCTCAAGGGA 7997
-CAGTCTCAAGGGA 7829
-CAGTCTCAAGGGA 8525
-CAGTCTCAAGGGA 7751
-CAGTCTCCAGGGA 7903
-CAGTCTCAAGGGA 7758
CTCAAGGGA 8153

>0

AGTCTCAAGGGA 8201
-CAGTCTTAAGGGA 7768

[alalalalalalab S Hatalalalalalalala)

sowoudn) addwo)) zddAIS/T-ATH

sjuwugI Y
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B.FR.83.HXB2

Rev exon 2

Tat exon 2

Env

2 AG.SN.13.9580
—AB.RU.97.KAL153_2

5701B.TH.99.
6_A2D.KR.97.97KR0D04
7_BF.AR.99.ARMAO38
—cpx.CU.99.CU76
cpx.CU.99.CU7
207BG.CU.9 .Cu103
2 KE.99.K

A2D.KE.

22°01A1.CM.01. OICM GOOIBBY

.03.CB118

24’BG ES.08.X2456 2

1918LE

GZCD MBTBO47

.04.04CD_FR K

BR.9 BREPMIZGUQ
01.BREPM16704

N
S
)>
<>
oY
o3
[SISH

9. 00CMNYUS30
37 cpx.CM.00.00CMNYU926
LUY. 3 Y03 3389

42 BF.LU.03.1uBF_01 03
43702G.SA .J1
44 BF.CL . CHs!
45_cpx.FR.04.04FR_AUK
46_BF.BR.07.07BR_FPS625
47 BF.ES.08.P1
_01B.MY.07.07MYKT021
49" cpx.GM.03.N26677
50_A1D.GB.10.1.
51 01B.SG.11.11SG HMO21
52-01B.MY.03.03MYKLO18_ 1
53°01B.MY.11.11FIR164 ~
54-01B.MY.09.09MYSBO23
55°01B.CN.10.HNCS102056
6_cpx.FR.10.URF5 atlent A
57_BC.CN.09.09YNLX19sg
58-01B.MY.09.09MYPR37
59 01B.CN.09.09LNA423
60 BC.IT.11.BAV499
61"BC.CN.10.3.100010
62 BC.CN.10.YNFL13

63702A.RU.10.10RU6637

64 BC.CN.09.YNFL31

65" .CN.10.YNFLO1

67 01B.CN.11.ANHUI HF115
68_01B.CN.11.ANHUI WH73

69_01B.JP.05.05JPMYC1135P420

70_BF1.BR.10.10BR_PE004
71 BF1.BR. 10 10BR”PE00O8
F1.BR.10.10BR”MG002
737BG.DE.01. 9 96 01
74”01B.MY.10.10MYPR268
77_cpx.MY. 14 14MYNBBO90O
78" cpx.CN.13.YNTC1
79-0107.CN. 15.5x15D7013

87~ cpx.CN.lZ DH32
8 N.05.05YNRL25sg
90 BF1.BR.11.BRG06043
.CM.96.LA51YBF35
CM.96.LA52YBF39
CM.99.99CMU4122
CM. x.pCM02_3
ES.01.Read25 HIV_ GroupO
6.RBF206

GA.10.10Gab1190

.11.11Gab6352

SN.99.99SE_MP1300
0.LTNP™

CM.15.54858
FR.11.N1 FR 2011
CM.06.U14788
FR.09.RBF168
CPZ.TZ.06.TAN5
CPZ.US.85.US_Marilyn
GOR.CM.12.SIVgor BQID2
GOR.CM.13.SIVgor_BPID15

TU ZZ 0000000000
o
>
=
[

Thtend
AAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGGATCCTTGGCACTTATCTGGGACGATCTGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTGAGAGACTTACTCTTGATTGTAACGAGGATTGTGGAACTTCTGGGACGCAGG ............ 8588
R_W E R Q R Q I H S I S E_ __G__ __G_R_S _ vV . Q _E _  C N _E D C G T S G T _Q . ._ .

-AGCCAGTCTCAA 7987
7765

8636
ACAGTCTCAGGGGA 7922
ACAGCCTCAGGGGA ;;79

8553
GTCTCAAGGGA 8025
CAGTCTCAAGGGA 8082
CAGTCTCAAGGGA 7972
CAGCCTCAAGGGA ;2??

G-
G-
-- -TG-CA--TA-C-- s 7777
G- ~T---A--G---GC GTCTCAAGGGA 7767
¢ To---C-GA--G--- CAGTCTCAAGGGA 8028
G- 8027

-CAGTCTCAAGGGG 7782
-A--ACAGCCTCAAGGGA 7800
G- a G --GA--------- A- - -CAGCCTCAAGGGA ;ZEZ

____________________

C

-AG-GAC-G-
<-A----C-G-
-C-G-GAC-G-
-ZA--CAC-G-

-- -ZAG-G-C-

GTCTCAAGGGA 7910
-CAGTCTCAAGGGA 8126
-CAGTCTCAGGGGA 7944
-CAGTCTCAAGGGG 798
-CAGTCTCAAGGGA 7898
-CAGTCTCAAGGGA 7892
CAGTCTCAAGGGA gggﬁ

C---A-
--CA---CAA-AAT-T
--CA---CAA-AAT-T
--CA---CAA-AAT-T

AA-AAT-T

T
8 fCAGGGA CCA——
G
C G
CACG--C--CA-A-CAA-AATAT-S
G
G
-G
G

-CAG- GA

-TTG-AC ACTCTA 8673
-TTG-ACTGTGGATCCTA 8657
-TGG-ACTGTGGATCCTA 8123

“ACACG- -C- - -A- - -CAG-AAC- - - :
“ACACG- -C--CA-A-CAR-AATAT-
-ACACG--C- -CA---CAR-ACTTG-

-ACACG--C--CA---CAA
“ACACG- -C--CA-A-CAA- AATAT

mgmmmmoomo

G
A---TTG-ACTGTGGATCTTG 8571
CAGGGGA 8047
-TCTCAGCAAGGGA 7933
T-GATACACCTGGGCCAACTA 8158
T-GATACACCTGGGCCAACTG 8698

AA--AGG- -ATAATCAGCCTA 8737
--AG ACATCAACAAGGGA 8608

ACTGCGGATCCTC 8150

AG
-CAGGGA-TCA- -A-G-GA-CAGC-A-
CC---6--o--C-C--AG.

G

C---A---A-T--GTGG-GCAG-T-
AA--A -GTGG-GCAG-T-

GATA- -AGTCAG- -GCA-A ---GGA C- A GACC CC--AC A--
GAT---AGTC-G--GCA-A---GGGA-C-A-GACC-CC-AAC-A-C

-~-G---CC-GTG---C- -CC-~C--GCC
c G G - »CA A

HIV-1 Genomes
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sawouan [-AlH

Rev end (TAA) in some lineagei Rev enq\
E.FR.83.H§BZ GGGTGGgAAGCCgTCAAA%ATEGGEGGéATgTCCTACAGJATEGG ...... éGTgAGgAA%TAQAGéATAGTGCTGTTAGCTTGCTCAATGCCACAGCCATAGCAGTA ............... GCTGAGGGGACAGATAGGGTTATAGAAGTAGTACAAGG 8728
ev exon
Env C K.Y W W N L L Q VYV W SSQOCELCKNS AV S LLNATATIAV . . . . . A EGTDRV I E V V Q.G
Al.CD.02.LAO1AlPr
A1.CM.08.886_24
Al.ES.15.100 117
Al.KE.11.DEMA111KE002
Al.PK.15.PK034
ALl.RW.11.DEMA111RW002
Al1.SE.13.078SE
A1.UG.11.DEMA110UGO09
A2.CM.01.01CM_1445MV CTGAGACTG-
A3.SN.01.DDI579 ...l
A4.CD.97.97CD_KCC2 CTGAGACTG-
A6.BY.13.PV85 CTGAGACTG- -ATC--T-AG--A---T---A-
A6.IT.02.60000 -A--TC--A AG--A---T---A-
A6.RU.11.11RU6950 -G -C A---ATC--G-AG--A---T---A-
A6.UA.12.DEMA112UA024 C C T--GGT----- . A---ATC-CA-AG--A---T---A-

B.AR.14.DEMB14AR003
.10BR _MGO35

B.BR.10
B.CU.14.14CUBO5
B.DE.13.366396
B.DE.13.947915
B.DO.11.DEMB11DROO1
B.ES.15.10
B.FR.11.DEMB11FROO1
B.JP.12.DEMB12JPOO1
B.PH.15.DEMB15PH003
B.RU.11.11RU21n
B.SE.15.102SE
B.TH.10.DEMB10THO02
B.US.16.2609
C.BR.11.DEMC11BRO35
C.CN.10.YNFL19 CTACAGAC
C.DE.10.622166 CTACAGAGG
C.ES.15.186 118 CTACAGAGG- A
CELOBETIA A
C.IN.15.NIRT008 CTACA A
CoMW. 9.703010256 CH256.w96 CTACAGAGG - A A
CING.10.1 A A--
RN A A--
C.PK.14.DEMC14PK009 A A--
C.SE.15.100ET A A--
€.TZ.08.707010457 CH457.w8 A A--
C.US.14.M0118v1d14 5Ma4 C5 A A--
C.ZA.13.DEMC13ZA152 A A A--
€.ZM.11.DEMC11ZM006 . A AT AT A A
D.BR.10.10BR RJ095 A T--CA---T---A----T-AC-
D.CD.03.LA17MuBo T A -A-
D.CM.10.DEMD10CMOOY
D.CY.06.CY163
D.KE.11.DEMD11KE0O3
D.SE.12.077U6G
D.TZ.04.C06405V4
D.UG.10.DEMD18UGO04
D.UG.11.DEMD11UGOO3
D.YE.02.02YE516
F1.A0.06.A0 06 ANG32
F1.AR.02.Al
'11.DEMF111BRO37
108.CY222
©11.VAB@53 nfl
R.04.LA22LeRe
103.LA20DuCl
.08.D88 845
©10.DEMF210CMO07
11.DEURF11CMO26 ~  ........
.03.LA23LiEd CTGAGACTA-
108.789 10 CTGAGACTG-
CM: 10 DEMG10CHO08 CTGAGCCTG.

.GX 2084 08
224GX

KE . 09 . DEMGOIKEQO L
1 12NG060409

CD.04.LA19KoSa
CF.02.LA25LeMi

.03.LA26DiAn
CM.04.64CMU11421
€D.97.97ZR EQTB11
.CM.96.96CM_MP535 -C--TG----
AE.CM.11.1156 26 -T--GTCA
“AE.CN.12.DE@OII2CNO11
.IR.10.101R, THR4SF
.JP.11.DE00111JPO63
MM.14. fKSDU26

PH. 15 DEQO115PHO12

.SE.12.070SE
.TH.10.DE0O110THOO1
.TH.11.é0436v09704

E

E

E

E

E

E

E

E. .CM240
G.CM.10.DE002106CMO13
G 9

G

G

G

G

G

G

G

AR LU I OOOOOOOO
=
[
=
N

>EEREE> P>
Ho—AHd—AA— 0N

.KR.12.12MHI11 10746
.12.12MHR9 ~
.LR.x.P0C44951
.NG.12.12NG060304
x.IBNG

“PK. 15 PK632
\SE.14.098GN
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B.FR.83.HXB2
Rev exon 2
Env

2_AG.SN.13.9580
3"AB.RU.97.KAL153 2

4" c Ex CY.94.94CY032_3
5D VIl310
6_cpx. AU 96, BFP9Q
7_BC.CN.98. 98CN009

8 BC.CN.97.97CNGX

9" cpx.. GH 96. 966H2911
0_Cl 96 96TZ 061
% 5.95CM

x.
B .AR.Q 59

13" cpx.CM. 6 96CM 1849

147BG.ES.0.

15-01B.TH.99. 99TH MU2079
6_A2D.KR.97.97KR004

7 BF.AR.9 ARMAOBB

8~ cpx.CU.99.CU76

9 cpx.CU.99.CU7

20”BG.CU.99.Cul03

21-A2D,KE .99, KER2003

22701A1.CM.01.01CM_0001BBY

237BG.CU.03.CB118

247 BG.ES.08.X2456 2

25" cpx.CM. 2 1918LE

26_A5U.CD.02.02CD_MBTB0O47

27 _cpx.FR 04CD_FR_KZS

28”BF.BR.99.BREPMI2609

36_cpx.CM.00.00CMNYU830
.00CMNYU926
_BF1.UY.03.UY03 3389
39 BF.BR. OZ GABRRJI79

w
I

x
co
=
wo

45~ cpx.FR.04.04FR_AUK
46°BF.BR.07.07BR_FPS625

.69YNLX19sg
Q9MYPR37

47°BF.ES.0
1B.MY.07. 07MYKT021

49" cpx.GM.03.N26677
50"A1D.GB.10.12792
51 01B.SG.11.115G HMO21
52701B.MY.03.03MYKLO18 1
53701B.MY.11.11FIR164 ~
54-01B.MY.09.09MYSBO23
55"01B.CN.10.HNCS102056
56_cpx.FR.10.

9.

9.

. 0Q9LNA423
60 BC.IT.11.BAV499
61 BC.CN.10.JL100010
.CN.10.YNFL13
63-02A.RU, 10. 10RU6637
64 BC.CN.09.YNFL31
.10.YNFLO1
67_01B.CN.11.ANHUI HF115
68"01B.CN.11.ANHUI WH73

= TGAGAC
69_01B.JP.05. 05JPMYC113SP4ZGCTGAGACGG-

70”BF1.BR.10.10BR_PE004
71’BF1.BR 0.10BR”PE0O8
7 F1.B 0 IQBR MGQOZ
73”BG.DE. 01
74”01B.MY.10. 10MYPR268
77_cpx.MY.14.14MYNBBO9O
78" cpx.CN.13.YNTC19
79-0107.CN.15. SXISDT013
82~ cpx MM.13.mSSDU12
83”cpx. MM113 mSSDU94

88°BC. CN. 05, GSVNRLZSSg
99" BF1.BR.11.BRG06043
.C .LA51YBF35

CM 96 LA52YBF39

9.99CMU4122

CM pCMOZ 3

ES.Ol.ReadZSiHlviGroupO
6.RBF206

GA.10.10Gab1190

.11.11Gab6352

SN.99.99SE MP1300
.LTNP™

.15.54858
FR.11.N1 FR 2011
CM.06.U14788
FR.09.RBF168

CPZ.TZ.06.TANS
CPZ.US.85.US_Marilyn
GOR.CM.12.SIVgor_BQID2
GOR.CM.13.SIVgor_BPID15

TTU ZZ 0000000000
o
>
_
-

URF5 patient A CTGéGACT

Rev end (TAA) in some lmeages
......... GGGTGGGAAGCCCTCAAATATTGGTGGAATCTCCTACAGTATTGG......
G V G S P I L VE S P TV

W_ E ALK Y W W N L[ L Q Y’iW

GGGACTGAGACT- -G-

CTACAGAGG-
CTACAGAGG-

G-
CTGAGACTG-
CTGAGACTA-
CTGAGACTG-
CTGAGACGG-
CTGAGACTG-

-G
C-TAAAA- GC--TG G--
-CCT-AAA--C--GG-GTGT
-CT-G T--GTCA

6 GGAEAA TTG--G--T---TG-A
GGGCAGARA

ACAATT - TTG
GGACAGAAGATAATTA- T--TTG--G-AT---TGCAG
GGGCAGAAGATAATT--T

GGACAAAAGACAATT -TTG
GGACAGAAGATAACT»»T--TTG-»
GGAGAGAAGATAATTAGT - -TTG- -
GGACAGAAGATAATTAGT - -TTG- -G-AT- - - CATAGC-G-AA
GGACAGAAACTAATTA-T--TTG--G-AT- - -TACAGC-G- AAC---A
CTGCAACTACT-AAT---CT-AGA-T---C-T----GGAA-AA--GCA
CTGCAACTACT-AAT---TT-AGA-T---C-T----GGAA-A---GCA----
CTGAAC...... A-TA-CTG---GCG-G-C--C-TTGC-GCGTGTGGC- - - - -
CTGACCAGA- - -CTTA-CTG- - -GCG-G-C--C-TTGC-GCGTGTGGC------. .. ...

>)>>>)>>>)>>

GTAGACAACCTAGTAAT -ATA-AT -G-AGCATAGTAGTAGGAG- TAGAC - AGCCCTTGAGT GAGT GCAAT CTT-—GC AG-A- ﬁ—-AGCTTCATTAATACA—--A---—ATAGGCTTGCTGAATTTACA GGTG- T-

CTGCAACTGTT-AAT- - -CT-AGAGC-CGC--C- - -GGGG-AA-CGCT

GGACAAAAGAC--TT----- TTG----ACACTTAA-GC-ACAGC---A .
CTGAACAAG- -AATTA-CTG-T-G-G-G-C--C-T-GC-G-GTGTGGC- -+ @ ..

Rev end

AGTCAGgAACTAAAGAATAaTGCTGTTAGCTTGCTCAATGCCACAGCCATAGCAGTA ............... GCTGAGGGGACAGATAGGGTTATAGAAGTAGTACAAGG 8728

__A E G _T D R _V_ I E V_V_ Q.G

[}

L DOD O D

- T-

S ITG--A---T---A-

A-TG--A-A-T---A-
T T

_______________

A==

T
MACALSH A
D e e .

ACA--TC
A-C-

<o-T---C----A- 8196
7777777 GT---C----A- 8082
-C---A---T----AC-R----- AACC---Y- TG -CA-TGTT--T---T----T 3
<Co--A---T----AC-A----- AACC- - - - -AT-GG-CA-TGTT--T---T----T -GG- --CA 8847
-C----GTTTA 8907
--T--AC-AG-A- 8757
T GC- A GA--CR AC -A---A--AG--A-TGTT--AG-G-----T . T- T--C--CA----CTT--GT--G--GA- 8299
“GCA--A------ C-AC-G----- AAC------ AT-GG-CA-TGTT--T6-GAG---T. . .. .. o220 CT----T--CCAA--G--CCT----- GG---C- 8190

AG--A-A-----A---

HIV-1 Genomes
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Env gp41, gp160 eni Nef start
ﬁ.?R.83.HXBZ AGCTTGTAGAGCTATTCGCCAC. . . ATACCTAGAAGAATAAGACAGGGC . TTGGAAAGGATT. .. ... . ovvnt e TTGCTA TAAG. . oot
e
Env A CR A I R H . I P R R I R Q G#L E R I . . . . ##L L _.##
Al.CD.02.LAO1AlPr . e
A1.CM.08.886 24
Al.ES.15.100 117
Al.KE.11.DEMA111KE002
Al.PK.15.PK034
ALl.RW.11.DEMA111RW002
Al1.SE.13.078SE
A1.UG.11.DEMA110UGO09
A2.CM.01.01CM_1445MV
A3.SN.01.DDI579
A4.CD.97.97CD_KCC2
AG.BY.13.PV85
A6.1IT.02.60000
A6.RU.11.11RU6950
A6.UA.12.DEMA112UA024
B.AR.14.DEMB14AR003
B.BR.10.10BR _MGO35
B.CU.14.14CUB05
B.DE.13.366396
B.DE.13.947915
B.D0.11.DEMB11DROO1
B.ES.15.10
B.FR.11.DEMB11FRO01
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O B> P> PR 000000000

[alalalalalalalalalalalata)

[aY~T0}
>

-GC- AGACT
“GTCAGA--C-G- -GC- - - -AGA

.GCCAATAAA 9270
AN_K

-GACAGA- - - -G- -GCTA- -AG- ETA

-GTCAGA--C-G--GC

A
TeeAmmmmmea O CTeRe T AGcAG 11T
To-Accnnn CTCTGAG-TAG-AGCT--G--AATG
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TCF-1 alpha binding

CCGGAGAGAGéAGTGTTAGAGTGGAGGTTTGACASCCGCCTAGCATTTCATCACGTGGCCCGAGAGCTGCATCCGGAGTACTTC...AAG .......................... 9408
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<-TC-T-AG--GA-CC---T----- Acmmeeeae- TCA--T-
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TCF-1 alpha binding
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I1I-1 Introduction

The HIV-2/SIVsmm alignment contains HIV-2 genomes, plus
examples from related species SIVmne, SIVstm, and SIV-
mac. Compared to HIV-1, fewer HIV-2 genomes have been se-
quenced, so we are able to include all available HI'V-2 genomes,
removing only problematic sequences and multiples from the
same patient.

The HIV-2/SIVsmm family is presented together in spite
of their different hosts, because their genomic structure is the
same—the complete SIV alignment (presented in the next chap-
ter along with a few HIV-1 sequences) is much more stretched
out because of the presence of a vpx and absence of vpu genes
in some of these viruses.

The Mac239 sequence (accession M33262) is the master se-
quence in this alignment. The alignment was generated by a
HMMER model, then subsequently codon-aligned using Gene-
Cutter and manual edits to fix obvious misalignments. The
alignment presented cannot be considered an “optimal align-
ment” to any single criterion; it is a compromise between opti-
mal alignment, readability, and codon alignment. In the down-
loadable version of this alignment, gaps have been introduced
in multiples of 3 bases to maintain open reading frames when
the alignment is translated.
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HIV-2/SIV Complete Genomes Annotated features

I1I-2 Annotated features

Features of HIV-2 annotated in the alignment that follows.

Feature Location
5" LTR U3 start 1
TCF-1 alpha 309-324
NF-x-B-II 415-424
NF-x-B-1 441-449
TATA Box 488-493
TAR element start 518

5’ LTR U3 end 520
+1 mRNA start site 521
5" LTR R repeat begin 521
TAR element end 642
Poly-A signal 671-676
5" LTR R repeat end 694
5" LTR US start 695
5’ LTR U5 end 818
Lys tRNA primer binding site 821-839
Gag and Gag-Pol start 1053
Gag p17 Matrix end 1457
Gag p24 Capsid start 1458
Gag p24 Capsid end 2144
Gag p2 Spacer start 2145
Gag p2 Spacer end 2195
Gag p8 Nucleocapsid start 2196
Gag p8 Nucleocapsid end 2351
Gag pl Spacer start 2352
Gag-Pol -1 ribosomal slip site 2354
Pol start 2351
Gag p1 spacer end 2393
Gag p6 start 2394
Pol Protease start 2555
Gag p6 end 2585
Gag end 2585
Pol Protease end 2851
Pol p66 and p51 RT start 2852
Pol RT end 4168
Pol p15 RNAse H start 4169
Pol RNAse H end 4528
Pol p31 Integrase start 4529
Vif start 5340
Pol, Gag-Pol, and p31 Integrase end 5410
Vpx start 5812
Vif end 5984
Vpx end 6150
Vpr start 6151
Tat exon 1 start 6302
Vpr end 6456
Rev exon 1 start 6528
Tat Rev exon 1 end 6597
Tat Rev intron start 6598

Draft of 25 June 2018, not for public release
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Annotated features HIV-2/SIV Complete Genomes

Feature Location Page
Env start 6604 196
Env signal peptide end 6669 1971
Env gp120 start 6670 1971
V1 loop start 6940 198}
V1 loop end 7104 200!
V2 loop start 7108 00|
V2 loop end 7236 00|
V3 loop start 7534 202
V3 loop end 7635 203!
V4 loop start 7807 2041
V4 loop end 7899 205!
V5 start 8017 205
V5 end 8034 206
Rev Responsive Element (RRE) start 8123 206 4]
Env gp120 end 8178 207! £
Env gp41 start 8179 07! o)
RRE end 8479 208 O
Tat Rev intron end 8805 210 ;
Tat Rev exon 2 start 8806 210) T
Tat end 8902 D11
Rev end 9059 212
Nef start 9077 212
Env gp41, gp160 end 9243 D131
Premature stop in SMM239 9355 214
3’ LTR U3 start 9462 D14
TCF-1 alpha binding 9770-9785 216)
Nef end 9868 217
NE-k-B-II 9876-9884  [217
NE-k-B-I 9891-9900  [217
TATA box 9949-9955 218
TAR element start 9980 218
3’ LTR U3 end 9978 D18
3’ LTR repeat start 9979 D13l
TAR element end 10103 219
Poly-A signal 10132-10137 219
3’ LTR R repeat end 10155 219)
3’ LTR US5 start 10156 219
3’ LTR U5 end 10279 220)
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I1I-3 Sequences

Sequences included in the HIV-2/SIV complete genome alignment.

Sequences

Name Accession  Country Author Reference
MAC.US.x.239 M33262 United States  Kestler, H. Science 248(4959):1109-1112
(1990)
A.CL.88.UC2 U38293 Cote Barnett, S.W. Virology 222(1); 257-61 (1996)
D’Ivoire
A.DE.x.BEN M30502 Germany Kirchhoff, F. Virology 177(1):305-311 (1990)
A.DE.x.PEI2_KR_KRCG U22047 Germany Kraus, G. ARHR 14(1); 65-77 (1998)
A.FR.00.LA38 KY025539| France Yamaguchi, J. ARHR 2016 Nov 2
A.FR.01.LA42 KY025543  France Yamaguchi, J. ARHR 2016 Nov 2
A.FR.02.LA36GomM KU168287  France Berg, M.G. J Clin Microbiol 54(4); 868-82
(2016)
A.FR.93.LA37 KY025538  France Yamaguchi, J. ARHR 2016 Nov 2
A.FR.96.LA40 KY025541  France Yamaguchi, J. ARHR 2016 Nov 2
A.FR.98.LA39 KY025540, France Yamaguchi, J. ARHR 2016 Nov 2
A FR.98.LA41 KY025542| France Yamaguchi, J. ARHR 2016 Nov 2
A.GH.x.GH1 M30895 Ghana Hasegawa, A. ARHR 5(6):593-604 (1989)
A.GM.87.D194 J04542 Gambia Kuehnel, H. Proc Natl Acad Sci USA
86(7):2383-2387 (1989)
A.GM.x.ISY_SBL_6669_85 J04498 Gambia Franchini, G. Proc Natl Acad Sci USA
86(7):2433-2437 (1989)
A.GM.x.MCN13 AY509259 Gambia Schmitz, C. J Virol 78(4):2006-2016 (2004)
A.GW.86.FG_clone_NIHZ J03654 Guinea- Zagury, J.F. Proc Natl Acad Sci USA
Bissau 85(16):5941-5945 (1988)
A.GW.87.CAM2CG D00835 Guinea- Tristem, M. J Gen Virol T2(PT 3):721-724
Bissau (1991)
A.GW.x.MDS 748731 Guinea- Becker, M. Unpublished
Bissau
A.IN.O7.NNVA EU980602  India Gurjar, S.R. JAIDS 52(3); 329-35 (2009)
A.IN.95.CRIK_147 DQ307022  India Santhosh, C.V. ARHR 24(10); 1315-7 (2008)
A.JP.O8.NMC786_clone_41 AB731742  Japan Umeki-Sakamoto, Unpublished
Y.
ANL.0O1.RH2.13 MF595856  Netherlands Lungu, C. Unpublished
ANL.0O1.RH2.14 MF595858| Netherlands ~ Lungu, C. Unpublished
A.NL.01.RH2.3 MF595854  Netherlands  Lungu, C. Unpublished
A.NL.O1.RH2.7 MF595862  Netherlands Lungu, C. Unpublished
A.NL.02.RH2.5 MF595860  Netherlands Lungu, C. Unpublished
ANL.03.RH2.21 MF595864  Netherlands Lungu, C. Unpublished
ANL.03.RH2.24 MF595866  Netherlands Lungu, C. Unpublished
A.PT.x.ALI AF082339  Portugal Reeves, J.D. J Virol 73(9); 7795-804 (1999)
A.SN.85.ROD M15390 Senegal Clavel, F. Nature 324(6098):691-695 (1986)
A.SN.86.ST_JSP4_27 M31113 Senegal Kumar, P. J Virol 64(2):890-901 (1990)
B.CI1.88.UC1 L07625 Cote Barnett, S.W. J Virol 67(2):1006-1014 (1993)
D’Ivoire
B.CIL.x.20_56 AB485670 Cote Takekawa, N. Unpublished
D’Ivoire
B.CL.x.EHO U27200 Cote Rey-Cuille, M.A. Virology 202(1):471-476 (1994)
D’Ivoire
B.FR.00.LA44 KY025545  France Yamaguchi, J. ARHR 2016 Nov 2
B.FR.98.LA43 KY025544  France Yamaguchi, J. ARHR 2016 Nov 2
Draft of 25 June 2018, not for public release
154 hiv2dna_main.tex r10514-12210 HIV Sequence Compendium 2018


https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M33262
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U38293
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M30502
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U22047
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY025539
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY025543
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KU168287
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY025538
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY025541
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY025540
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY025542
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M30895
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=J04542
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=J04498
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY509259
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=J03654
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=D00835
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=Z48731
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EU980602
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ307022
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AB731742
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF595856
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF595858
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF595854
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF595862
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF595860
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF595864
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=MF595866
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF082339
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M15390
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M31113
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L07625
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AB485670
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U27200
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY025545
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KY025544

Sequences

HIV-2/SIV Complete Genomes

Name Accession  Country Author Reference
B.GH.86.D205_ALT X61240 Ghana Dietrich, U. Nature 342(6252):948-950 (1989)
B.JP.01.IMCJ_KRO020_1 AB100245  Japan Kusagawa, S. ARHR 19(11):1045-1049 (2003)
F.US.08.NWKO08 KP890355/  United States Bond, N.G. Unpublished
G.CI.92.Abt96 AF208027  Cote Brennan, C.A. ARHR 13(5):401-404 (1997)
D’Ivoire
AB.CM.03.03CM_510_03 EU028345  Cameroon Yamaguchi, J. ARHR 24(1):86-91 (2008)
H2_01_AB.CI1.90.7312A L.36874 Cote Gao, F. Unpublished
D’Ivoire
H2_01_AB.JP.04.NMC307_20 AB731738  Japan Umeki-Sakamoto, Unpublished
Y.
H2 01_AB.JP.0O7.NMC716_01 AB731740  Japan Umeki-Sakamoto, Unpublished
Y.
H2_01_AB.JP.08.NMC842_10 AB731744,  Japan Umeki-Sakamoto, Unpublished
Y.
U.CL.07.07IC_TNP3 KC693505  Cote Ayouba, A. AIDS 27(15):2488-2491 (2013)
D’Ivoire
U.FR.96.12034 AY530889  France Damond, F. ARHR 20(6):666-672 (2004)
MAC.US.x.251_1A1l M76764 United States  Marthas, M.L. J Med Primatol 18(3-4):311-9
(1989)
MAC.US.x.251_32H_PJ5 D01065 United States  Rud, E.-W. (in) Brown,F, Chanock,RM and
Ginsberg, HS(Eds); VACCINES 92
MODERN APPROACHES TO
NEW VACCINES INCLUDING
PREVENTION OF AIDS:
229-235; Cold Spring Harbor
Laboratory Press, New York (1992)
MAC.US.x.251_BK28 M19499 United States  Hirsch, V. Cell 49(3):307-319 (1987)
MAC.US.x.MM142_IVMXX Y00277 United States  Chakrabarti, L. Nature 328(6130):543-547 (1987)
MNE.US.82.MNE_8 M32741 United States  Kimata, J.T. J Virol 72(1):245-256 (1998)
MNE.US.x.MNEO027 U79412 United States  Kimata, J.T. J Virol 72(1):245-256 (1998)
SMM.CI.79.SIVsmCI2 JX860430  Cote Fischer, W. J Virol 86(24):13217-13231 (2012)
D’Ivoire
SMM.LR.89.STVsmLIB1 JX860431 Liberia Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.SL.92.STVsmSL92A JX860432 Sierra Leone  Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.SL.92.SL.92B AF334679  Sierra Leone  Chen, Z. J Virol 70(6):3617-3627 (1996)
SMM.US.04.G078 JX860415  United States  Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.US.04.G932 JX860416  United States  Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.US.04.M923 JX860419  United States  Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.US.04.M940 JX860423  United States  Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.US.04.M947 JX860425  United States  Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.US.04.M950 JX860427  United States  Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.US.05.D215 JX860413  United States  Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.US.06.FTq JX860414  United States  Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.US.11.SIVsmE660_FL10 JQ864084  United States Wu, F. J Virol 86(16); 8835-47 (2012)
SMM.US.86.CFU212 JX860407  United States  Fischer, W. J Virol 86(24):13217-13231 (2012)
SMM.US.x.F236_H4 X14307 United States  Hirsch, V.M. Nature 339(6223); 389-92 (1989)
SMM.US.x.H9 MS80194 United States  Courgnaud, V. J Virol 66(1):414-419 (1992)
SMM.US.x.PBJ_6P6 109212 United States  Novembre, F.J. J Virol 67(5):2466-2474 (1993)
SMM.US.x.PGM53 AF077017  United States Novembre, F.J. J Virol 72(11):8841-8851 (1998)
SMM.US.x.SME543 U72748 United States  Hirsch, V. J Virol 71(2):1608-1620 (1997)
STM.US.89.STM_37_16 M83293 United States Novembre, F.J. Virology 186(2):783-787 (1992)
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https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=X61240
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AB100245
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KP890355
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF208027
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EU028345
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L36874
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AB731738
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AB731740
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AB731744
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=KC693505
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY530889
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M76764
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=D01065
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M19499
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=Y00277
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M32741
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U79412
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860430
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860431
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860432
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF334679
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860415
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860416
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860419
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860423
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860425
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860427
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860413
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860414
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JQ864084
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=JX860407
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=X14307
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M80194
https://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L09212
https://www.hiv.lanl.gov/components